
& 



p'^^^su^ 



-*^rr^ 



CIENTIFIC 




^Vtt^^. 



^^^^^■^^^^^^^^^^^■^ 



^^^p^w^^^^^ 



^^^^^■p 



MERICAN 



'xjjv "^^37 



[Entered at the [>ost Office of New Yorfc. N. v., as Sccon* Class Matter. Copyright, WOT, hy Mann & Co.) 



Vol. XCVII.-No. 24. 

Established 1845. J 



NEW YOEK, DECEMBER 14, 1907. 



r 10 

L i 



CENTS A COl'Y 
S3. 00 A YEAH. 




The Mounted Skeleton of the Allosaurus Standing Oyer the Vertebrae of Its Prey. 




From a painting by Charles K. Knight. 

Allosaurus was a flesh-eating dinosaur that preyed upon the larger vegetarian dinosaurs. Thus the great unwieldly brontosaurus, seventy feet long, was exterminated by the smaller and more active allosaurus. 

Probable Life Appearance of the Allosaurus. The Creature is Here Shown Feeding on the Remains of a Brontosaurus. 

A CARNIVOROUS DINOSAUR.- [See page 446.] 
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SEPARATE ENTRANCES AND EXITS ON CARS. 
If we were asked to name the one measure which 
would do the most to facilitate rapid transit on con- 
gested lines of suburban and city travel, we would un- 
hesitatingly suggest the provision of separate entrances 
and exits on cars. For all our boasted alertness and 
freedom from tradition we are, even in America, very 
much the creatures of habit. The typical American 
car, of great length, provided with a central aisle, and 
having a door at each end, was admirably adapted to 
the necessities of the day in which it was invented; 
and, indeed, even at the present time, for continuous 
journeys where long runs are made without a stop, 
and communication throughout the length of the train 
is desirable, it still remains, all things considered, the 
best type of car. Three quarters of a century ago 
there was less congestion and greater leisure, and the 
delay of several minutes incidental to the exit of pas- 
sengers, one by one, from the ends of the car, and the 
equally slow admission of the passengers who were 
boarding the car, was a matter of small moment. Cer- 
tainly it worked no such hardship upon the public as 
it does in these times of strenuous haste. But the 
phenomenal growth of our cities, the equally remark- 
able increase in the percentage o"f people that travel 
and in the frequency of trips per individual, have ren- 
dered the once-useful end-door car about the worst pos- 
sible type of conveyance for rapid transit. 

The spectacle of the whole of the traffic on the 
splendid subway system of this city being held up, as 
it is, at Forty-second Street to allow twenty or thirty 
people to file, one by one, through a narrow door, and 
then twenty or thirty other people to file in through 
the same door, is one of the most ridiculous anomalies 
to be found in the whole field of transportation to- 
day. Here was a case in which forty millions of the 
city's money was expended in producing what is, with- 
out exception, the very finest system of city rapid tran- 
sit in the world. It was built of the best materials and . 
equipped throughout with the most up-to-date plant 
available. No expense was spared in the purchase of 
costly real estate at street corners, in order to reduce 
the curves and allow the fastest possible speed to be 
made by express trains. And yet, when the subway 
was turned over to the operating company, its engi- 
neers deliberately proceeded to throttle down the sys- 
tem to about seventy per cent of its proper maximum 
capacity, by equipping it with the worst possible form 
of car that could be used. We smile contemptuously 
at the ox-car of the Hindoo, the jinricksha of the 
Japanese, and the passenger wheelbarrow of China; 
yet the conservatism which maintains these curios in 
existence is not one whit more hidebound than the 
perverse stupidity which put the end-door passenger 
car in our Subway. 

However, there is an end to all things, and there 
may be to this; for we are encouraged to note that 
the Hudson Companies are making provision, by the 
use of center doors and separate loading and unloading 
platforms, for the proper separation of passengers; and 
the Metropolitan Street Railway Company are about 
to achieve the same end, by placing on the streets cars 
with wide end-platforms, each of which has a separate 
entrance and exit'door. It is but fair to the reputa- 
tion of the last-named company, however, to state that, 
according to their own admission, they have been im- 
pelled to this momentous change by purely financial 
considerations, the primal object being the gathering 
in of a large number of nickels which at present arc 
lest to the company. Be that as it may, the operation 
of the cars will be accelerated, and the many discom- 
forts attending the present single entrance will be 
avoided. 

To the Illinois Central Company and its former saga- 
cious president is due the credit for the introduction 
into this country of what is unquestionably the best 



car for the rapid handling of passengers. We refer to 
what is known as the "side door" car; that is, one in 
which the seats are arranged transversely, with a door 
in the side of the car adjoining each seat. The ad- 
vantages of this system are obvious; for on the arrival 
of a loaded train at a station the time of unloading is 
simply that occupied by four or five persons in passing 
out at one exit, as compared with thirty or forty per- 
sons, which must be discharged through each end 
door of the old type of car. Figures recently elicited 
from the management of the Illinois Central Railroad 
in answer to a request from the Merchants' Associa- 
tion of this city, show the time of stops at suburban 
stations has been reduced in some cases to one-fourth 
of that occupied when the old cars were in service. 

^ t 9 I ^ 

COMPREHENSIVE SCHEME FOR NATIONAL WATER- 
WAYS. 

The labors of the Inland Waterways Commission 
have resulted in the proposal to construct a vast sys- 
tem of improvements, which, because of recent pub- 
lic utterances upon the subject, is pretty certain to 
receive the indorsement of those interested in the im- 
provement of our inland waterways. An effort will be 
made to secure from the coming Congress the necessary 
legislation for making a beginning of the work. The Com- 
mission recommends the construction of a network of 
canals, river improvements, and channel deepening, 
which will unite the great lakes with the rivers of the 
Mississippi Valley; and that will connect these rivers 
with each other. This will secure unbroken water con- 
nection from Hudson Bay to the Gulf. It is proposed to 
connect the mouth of the Mississippi by the "western 
inner passage" with all the ports on the Texas coast, 
and with the Rio Grande. Connection is also to be 
made of the Mississippi with Mobile Bay by the "east- 
ern inner passage," and with the Atlantic seaboard by 
way of the Suwanee River and a canal across Florida. 
Another part of the scheme contemplates the connec- 
tion of Delaware Bay with Chesapeake Bay to the 
south, by improving the present Delaware and Mary- 
land canal ; and with Raritan Bay to the north by cut- 
ting a canal across New Jersey. Finally, it is proposed 
to cut through the Isthmus of Cape Cod, and provide 
a direct route from Long Island Sound into Massa- 
chusetts Bay and Boston harbor. 

The plat includes the improvement of the lower and 
upper Mississippi; of the Red River of the North — this 
last in conjunction with a canal into Canada and to 
Hudson Bay; the improvement of the Illinois; of the 
Ohio to Pittsburg and the Monongahela above Pitts- 
burg; of the Cumberland and Tennessee into Alabama; 
and of the Arkansas and Red River to Texas. It is 
not proposed to execute the whole of this vast work 
at once. Some of the Commission are in favor of a 
bond issue large enough to furnish funds for starting 
the work; and they are of the opinion that, although 
the total cost will be enormous, the scheme must in- 
evitably pay its own way as traffic develops. 



THE LOSS OF THE FRENCH AIRSHIP " LA PATRIE." 

Believers in heavier-than-air flying machines the 
world over are at present enjoying a good laugh at 
the discomfiture of the French over the loss of their 
first government dirigible "La Patrie," which, despite 
the efforts of 200 men who were holding it while some 
repairs were being made to the machinery on Novem- 
ber 30 last, was driven aloft by a sudden gust of wind: 
and went on a voyage to Great Britain on its own 
account. Only the week before, the airship, which has 
been maneuvering about Paris successfully all summer, 
was driven from Paris to Verdun, on the French 
frontier — a distance of about 147 miles — in seven hours 
and five minutes (21 miles an hour) ; and it was in- 
tended to use it for the protection of the French 
frontier. The easy way in which it broke loose from 
the trained soldiers of the aeronautic corps who had 
charge of it, was laughable in the extreme. Despite 
the fact that one of the valves is said to have been 
opened just before the airship ascended, it does not 
seem to have come to earth in less than four days. 
The start was made on Saturday morning, and on 
Sunday it was reported as being seen passing over the 
northeast coast of Ireland. The following day it was 
sighted above Scotland; while on Wednesday, accord- 
ing to cable dispatches, it had drifted back above the 
Emerald Isle, where it is said to have come to earth, 
knocked off some of the machinery, and again ascended 
immediately. This rather improbable story is verified 
in a way from the fact that the loss of a propeller, 
when the airship was making a trip on October 26 
last, caused it to immediately rise a distance of 1,200 
feet, after which, in this instance, the men on board 
were able to drive the airship, by means of its single 
propeller, back to its shed. Whether the airship will 
come to earth or will land in the ocean, is at present 
a matter of conjecture. As far as is known, at the time 
of our going to press, it is still floating about with the 
winds — a derelict of the air. 

The demolishment of the British military airship by 
a storm last October, and the easy loss by the French 
soldiers of their first national military dirigible, has 



strongly brought out the fact that any nation which 
is to have a fleet of dirigible balloons, or airships, must 
provide suitable sheds to house them at all places 
where they are likely to stop, and also that they must 
be well protected when undergoing repairs. The fact 
that "La Patrie" remained aloft for four days speaks 
well for the tightness of its envelope. Had there been 
anyone on board the airship, it could, of course, have 
been brought to earth at once. With an aeroplane or 
other heavier-than-air machine such a mishap could 
not occur; for although the machine might possibly 
start and soar aloft, as soon as the power gave out it 
would come to earth. The loss of "La Patrie," there- 
fore, has brought out another distinct advantage of 
the flying machine over the dirigible balloon. It is 
gratifying to note that our War Department expects 
to experiment with both types in the near future. 



ARCHAEOLOGICAL WORE IN WYOMING. 
Harlan I. Smith recently returned from a superficial 
archaeological reconnaissance of the southern half of 
the State of Wyoming. This region is near the center 
of a vast neglected field for archaeological research, to 
which Mr. Smith called attention in his contribution 
to the Boas Anniversary Volume of 1907. 

The neglected area extends from the Arctic regions 
on the north to the Mandan remains of Dakota and 
the well-known archaeological remains of the Missis- 
sippi Valley on the east; to the Cliff Dwellings on the 
south and the rich archaeological finds of the Santa 
Catalina Islands, the Sacramento Valley to California, 
and the plateau culture of Washington and British Co- 
lumbia on the west. 

The region is so vast and the problems are so num- 
erous that no one institution, much less any individual, 
might hope to more than begin the work. The mu- 
seum has done this through the preliminary trip of 
Mr. Smith. He endeavored to interest not only the 
local educational institution, but all the great museums 
in the country to co-operate in the work. 

Among the problems to be solved, the following may 
be mentioned: When did man first appear in the 
region? Judging from the results of exploration in 
other places, it may take many years of the combined 
efforts of all who are interested before extensive evi- 
dence on this point is discovered. What was the cul- 
ture of these first inhabitants? Was there more than 
one culture in the area, either at various places or 
during different periods? How was the culture affect- 
ed by the introduction of the horse? No doubt the 
coming of the horse to a people whose only beast of 
burden was the dog caused a great advance in their 
general culture, as it would enable them to travel 
farther in search of food, to possess and transport 
more property, and to become somewhat more inde- 
pendent of the scanty water supply. 

The larger part of the area was inhabited by tribes 
of Indians belonging to the Athabascan, Algonquin, 
Siouan, and Shoshonean groups. An examination of 
the archaeological remains will throw light upon the 
early history of these people and their migrations. 

The central portion of the area was the home of 
the American bison, upon whom the Indians, when 
first met by the whites, depended for not only their 
food, but for the material for their clothing, mocca- 
sins, covers for their tipis and ferryboats or rafts, 
backgrounds upon which to paint their calendars, and 
other things of like character. The horns and bones 
furnished them with material for various articles and 
implements, among which may be mentioned spoons, 
bowls, skin scrapers, etc. 

After all the vaunted superiority of the white race, 
our people to-day are holding the cattle much as the 
Indians held the buffalo. For instance, the Indians 
held the herds at the North Platte River in order that 
the tribes living north of the river might be able to 
get buffalo all through the year, for if left to them- 
selves, the herd would have traveled farther to the 
south in winter. Our round-up and general treatment 
of the cattle of the plains resembles to-day and always 
has in.wildness and cruelty the buffalo hunt of the 
red men. 

In the eastern part of Wyoming, some extensive 
quarries, where the prehistoric people found quartzite 
and jasper, out of which to make chipped implements, 
have been known for some years. Mr. Smith visited 
these, securing specimens and photographs, and also 
discovered other extensive quarries, some of them 
covering acres in the same general region. Besides 
these, notes were taken of still other quarries known 
to the local ranchers. Nearly everywhere in Wyom- 
ing, but more in the eastern part, circles of stones 
marking the sites of ancient tipis were found. They 
may be counted by the hundred in the southern part 
of Converse County. These stones were no doubt used 
to hold down the skin covering of the tipi. Stones are 
still employed for this purpose by the Blackfeet In- 
dians in Montana, only a short distance to the north. 

Pictographs painted in red and black and petro- 
glyphs cut or pecked on the cliffs are noted, especial- 
ly in the vicinity of the Wind River Mountains. A 
number of these were photographed. Some of them 
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represent horses, proving them to have been made 
since the white man brought horses to America; 
others represent the buffalo. 

Steatite pots in the form of an egg, with the tip 
of the larger end cut off, and apparently of a type 
unknown in other parts of America, were noticed, es- 
pecially in western Wyoming. True pottery was rare. 
Less than a dozen sites were found to have been lo- 
cated where it occurred, and these were all well to- 
ward the southern part of the State. They probably 
mark the northern limits of pottery in this portion of 
the area. 

In the vicinity of Hammond in the Algonquin area, 
caves into which the wolves had dragged bones of 
cattle, sheep, and other animals, and in front of 
which are much village debris and a large number of 
tipi circles as well as some petroglyphs, probably con- 
tain many remains, and this vicinity, as well as the 
eastern slope of the Wind River Mountains, would 
probably repay detailed exploration. Several months' 
work in the latter region would be sure to enable the 
explorer to secure a collection of photographs illus- 
trating the art of the vicinity, as executed in the form 
of petroglyphs. 

It would seem to be the duty of the students of the 
Cliff Dwelling and Pueblo region to explore northward 
into this vast neglected area, in an attempt at finding 
the northern limit of that culture. The students of 
the archaeology of the Mississippi Valley have a simi- 
lar duty to perform in determining the western limits 
of the archaeological culture of that valley. While the 
students of California owe it to the world to investi- 
gate the eastern portion of California and Nevada, the 
eastern limits of the plateau culture of southern Brit- 
ish Columbia and Washington should also be defined. 



THE MYSTERIOUS RAILWAY DISASTERS IN ENGLAND. 

If Sherlock Holmes were a character in real life 
instead of a novelist's puppet, he would find just now 
a more profitable field for his talents in the investiga- 
tion of accidents than in that of crimes. The mind 
of the British public has been made seriously uneasy. 
by a succession of railway disasters for which no 
adequate explanation has hitherto been forthcoming. 
The last of the series was the derailment at Shrews- 
bury on October 15 of a London & North-Western 
express from Crewe to South Wales, with the result 
of several deaths and a large number of injuries. 
What makes this accident especially alarming is its 
close likeness to the two most serious disasters of 
1906— the derailment of an American boat express at 
Salisbury on July 1 and that of a Great Northern ex- 
press at Grantham on September 20. 

The points of similarity are as follows: In each 
case the accident occurred at night to a fast express 
train when traveling, at a higher speed than normally 
permitted, around a curve close to an important sta- 
tion where switches and signals are abundant. In 
each case, also, the engine driver was a steady and 
experienced man, and both he and his fireman were 
instantly killed, so that it has been impossible to gain 
any first-hand testimony as to why the signals and 
the speed regulations were ignored. At Salisbury 
and Shrewsbury the derailment occurred on the curve 
itself, but at Grantham on a straight piece of line 
immediately following it. The Shrewsbury driver was 
running at sixty miles an hour over a portion of the 
track where ten miles was the official rule and twenty 
the highest speed consistent with safety. 

This apparent neglect of definite orders has natural- 
ly directed much attention to the "human factor." 
May it not have happened, people are asking, that the 
driver was seized with some sudden illness which 
rendered him incapable? This theory has been gen- 
erally pooh-poohed by railway men themselves. At 
the Board of Trade injuiry at Shrewsbury both a loco- 
motive foreman and a locomotive superintendent de- 
clared emphatically that they had never known an in- 
stance of a driver collapsing while on the footplate. 
It so happened, however, that only a few days after 
this evidence was given, a Midland driver actually 
died on his engine, though apparently in good health 
at the beginning of his journey, and two or three 
other instances of paralysis, etc., under similar con- 
ditions have since been published. After the Shrews- 
bury accident Mr. Lloyd George, the president of the 
Board of Trade, took the unusual course of ordering 
an autopsy to be performed on the body of the driver, 
and the surgeon's report showed that in this case, at 
any rate, there was no physical failure. 

Another suggestion is that the engine driver, while 
far short of an entire collapse, may have had his wits 
temporarily dulled by an insidious drowsiness. The 
editor of the automobile column in the London Times 
lays great stress on this possibility. At least one 
serious automobile accident, he says, has been due to 
the chauffeur's falling asleep. He has himself over 
and over again, when rushing rapidly through the air, 
felt not so much a desire to sleep as a physical in- 
ability to remain awake. It came over him with an 
irresistible force, which he could not stop by changes 
of position, or violent shakings of the head, or even 
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pain deliberately self-inflicted. Other motorists, he de- 
clares, have confessed to him a similar experience. 
Quite independently, a railway man of many years' 
standing offers a similar explanation in the Pall Mall 
Gazette. When working as a fireman on a fast train, 
he has many a time looked up and seen the driver 
standing as it were in a dream, quite oblivious of any 
signals. On hearing the fireman's voice of warning, 
the driver at once came to himself and everything 
was all right. In the judgment of this correspondent, 
it is significant that in these recent disasters the 
driver, an elderly man, had as his companion on the 
engine a man who was not his ordinary mate. Now a 
strange, and especially a young, fireman is not in 
touch with his driver. He is likely to be attending 
more closely to his own particular duties, and if his 
driver goes "wool gathering," he has no opportunity 
of noticing it. At the same time, the staying power 
of the average driver is decreased by reason of his 
having to take longer journeys than formerly. One 
may add that the risk of such a lapse is all the 
greater when the journey is at night, and when, as at 
Shrewsbury, a heavy rainstorm causes the signals to 
stand out less clearly than usual. 

It must also be recognized, in connection with the 
"human factor," that a driver has often a strong temp- 
tation — too strong a temptation, some say — to run at 
excessive speed in order to make up for lost time. 
The Shrewsbury train, however, was so nearly on time 
that this explanation scarcely fits the present instance. 

We now turn to the theories which explain these 
disasters as due to some mechanical defect. It was 
the unanimous opinion of the jury at the coroner's 
inquest upon the victims of the Shrewsbury accident 
that the brake power of the train was insufficient. 
There can be no doubt, according to the evidence, 
that the brake was actually applied. The guard testi- 
fied that at Crewe Bank, where the danger signal was 
passed, he found the train traveling too fast." He 
went to the hand brake, and found the vacuum brake 
already full on, but with little diminution of speed. 
A Board of Trade inspector who examined the wreck- 
ed engine found that the brake had been fully applied, 
with no appearance that it had been in any way in- 
operative. Railway officials, in commenting upon" the 
catastrophe, will not admit for a moment that the 
brakes can have been out of order, and declare that 
their experience gives no confirmation to the possi- 
bility of any such cause. A very different position, 
however, has been taken by several drivers who have 
communicated their views to the press. They affirm 
that they have known many instances in which seri- 
ous disasters frefm brake failure were averted by a 
very narrow margin. "Some years ago," says one of 
them, as reported in the Manchester Guardian, "I 
slightly overran the place that I should have stopped 
at, owing to this cause. When the official came to in- 
vestigate it, I told him the brake did not go on when 
applied. He said, 'You must not say that; if you do, 
you will be discharged. ' " It is stated by other driv- 
ers that instances of the delay or failure of brakes to 
act are never reported because "the bosses will never 
admit the brakes are wrong — it's always the driver." 
And a passenger in a signed letter to the London 
Tribune relates the following experience: "About two 
years ago, while I was waiting for a train at Harro- 
gate station, an express train came in on its way to 
King's Cross. When the time came for the train to 
resume its journey U did not move, and in answer to 
the superintendent the driver said the automatic vacu- 
um brake would not act. After twenty minutes' delay 
the train started on its journey. Is not the conclu- 
sion inevitable that these brakes get out of order 
more frequently than we read of?" 

It may perhaps be as well to mention here, for 
what it is worth, a theory that the heavy downpour 
of rain kept the metals covered with a film of water 
upon which the locked wheels glided so that the train 
ran away. It has also been suggested that, while there 
was no fault with the brakes, the driver found it im- 
possible to shut off steam; that the valve spindle, 
under the high working pressure, had expanded or 
even broken. The brakes alone could not stop a train 
traveling at sixty miles an hour under steam. Rea- 
lizing his helplessness, the driver then resorted to the 
only method left of checking his train, namely, re- 
versing his gear, which, according to the evidence, 
was done just before the crash. 

In the course of the correspondence on this subject, 
publicity has been given by the Yorkshire Observer 
to a theory of Mr. T. H. Brigg, formerly of Bradford, 
England, but now of New York. His opinion, in brief, 
is that accidents of this kind are largely due to the 
modern type of railway car with its double bogie, as 
compared with the old-fashioned ear, with four or six 
wheels and a rigid wheel base. Although the bogies 
give flexibility to a train in rounding a curve, the 
long bodies of the cars remain rigid, and the buffers 
on the inside of the curve are all Rightly compressed, 
while those on the outside may possibly not even 
touch one another. When the driver opens the vacuum 
brake, the wheels of the engine and tender are power- 
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fully retarded, but the rear cars crowd- forward for a 
time. If the train is on a curve, the inner buffers 
only are compressed, and the sixty-foot frame of the 
car becomes an enormously long and powerful lever, 
operating upon the inner buffer of the car in front to 
force that car off the track toward the outside of the 
curve, the fulcrum of the . lever being the pivot on 
which the front bogie turns. Some confirmation is 
given to this theory in the Shrewsbury case if the 
brake, as previously suggested, although put on a mile 
or two back, did not begin to act until the train was 
actually on the curve. Mr. Brigg's theory, it should 
be added, is quoted as applicable to the accident which 
occurred not long ago on an elevated track in the 
Bronx. 

Another mechanical explanation has been offered by 
Mr. James Keith, a London engineer. He believes 
that no derailment would have occurred ' in any of 
these cases if the wheels had had "the proper depth 
of guide flanges so called, instead of the little half- 
beads which usually keep the wheels on the track at 
moderate speeds." He maintains that the only thing 
which keeps fast trains from derailment on curves 
under these conditions is the great weight of modern 
locomotives and cars bearing on these wheels. This 
weight, "though a safety at high speed when every 
point is carefully attended to, becomes a real danger 
when the train has the slightest inducement to leave 
the track, as, for instance, on the too sudden putting 
on or taking off the brakes, or the failure of the 
brakes to act, or the sudden reversing of the engine, 
or with one of or all these together and the metals, 
say, 'greasy,' and because of the extreme oscillation 
of the present-day huge locomotives and coaches." No 
change, he points out, has been made in the guard 
margin of the wheels during the last fifty or sixty 
years, though the speeds of all trains are on an aver- 
age at least twice what they were when the said 
wheels were originally designed. 

With so many theories to account for these disasters, 
it is not surprising that numerous suggestions have 
been offered for their prevention in future. Among 
the principal reforms recommended are the more fre- 
quent medical inspection of engine drivers; the limita- 
tion of the journey to shorter runs; the provision of 
an extra man on the locomotive or of some better 
means of communication between the engine and the 
guard's van; the repetition of signals in the cab of 
the locomotive by a mechanical contrivance; the use 
of detonators as warnings at dangerous places at 
night; and the straightening of curves. The last- 
mentioned suggestion has been strongly supported by 
Mr. Andrew Carnegie, writing as an ex-railway super- 
intendent to the London Times. No regulations, he 
says, can insure safety on such sharp curves, which 
therefore should not be allowed to exist. 
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SCIENCE NOTES. 

The New York Forest, Fish, and Game Association 
has published a report dealing with the work of its 
fish hatcheries. During the past year more than 
100,000,000 marine fry have been placed in the sea, and 
in addition great numbers of trout and other game 
fishes have been hatched and placed in suitable streams. 
The association states that year by year it becomes 
increasingly difficult to obtain a proper supply of water, 
so widely are both streams and shore waters polluted. 

Karatagh occupies a small inclosed basin shut in by 
high hills. On one side of it rises the Karatagh Moun- 
tain, while on the other side flows a river. The re- 
cent earthquake, the exaggerated reports of which 
stated that 200 people were killed, broke away a great 
section of the mountain, causing it to slide down upon 
the town. The force of the shocks was already top- 
pling houses when the landslide added to the destruc- 
tion. Many of the inhabitants were killed in the nar- 
row streets by the falling dwellings, no building in 
the town being left standing. 

M. Georges Urbain, a young assistant professor of 
the Paris University, claims to have discovered a new 
metal by separating the element ytterbium into two 
parts. For some time he has been carrying on experi- 
ments in the class of rare earths, and more recently 
undertook a fractional treatment of ytterbium. This 
led him to separate a hitherto undiscovered element 
from the latter, which was supposed to be a simple 
body up to the present. To the new element he gives 
the name of lotherium, from the county of Lorraine. 
As to the details of the operations which led him to 
this important result, he declines to make any informa- 
tion public before presenting a complete memoir upon 
the subject before the Academie des Sciences. The 
present experiments were carried out in one of the 
laboratories of the Sorbonne, to which M. Urbain is 
attached. He states, however, that he has already 
made a number of researches regarding the new ele- 
ment, observing its different characteristics by chem- 
ical tests and also by spectrum analysis, and comes 
to the conclusion that it possesses some new properties 
which will make it of great interest from a scientific 
standpoint. 
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NEW EXPERIMENTS IN RADIO-ACTIVITY. 

BY JACQUES BOYER. 

The apparatus herewith illustrated have been designed 
for the purpose of demonstrating the principal prop- 
erties of radium salts and other radio-active bodies, 
and exhibiting their luminous, phosphorescent, elec- 
tric, and thermal effects. Most of the experiments 
were designed or modified by M. Daune, Mme. Curie's 
assistant at the Sorbonne, for the exhibition of radio- 
active phenomena to a class. 

The electrical conductivity of the air which is 
induced by the presence of radium is illustrated by 
means of the apparatus shown in Fig. 1. Adjustable 
spark gaps with micrometer scales are connected to 
the poles of a Ruhmkorff coil. A Geissler tube is con- 
nected in series with one pole and its spark gap, and 
the resistances are so adjusted that sparks pass in the 
other spark gap only. If a glass tube containing a 
grain or two of radium is brought near the inactive 
spark gap the resistance of the air is diminished so 
that sparks pass and the Geissler tube glows brightly. 

The apparatus for the study of the radio-activity of 
mineral waters (Fig. 2) is composed of an electroscope 
surmounted by a glass cylinder which contains a cen- 
tral electrode connected with the rod of the electro- 
scope. The gas dissolved in the mineral water is ex- 
pelled by a current of air which is forced through the 
container by compressing a rubber bulb. The gas 
traverses drying tubes containing sulphuric acid and 
phosphoric anhydride, and then enters the tube that 
surmounts the electroscope. If the gas possesses radio- 
active properties due to the presence of radium emana- 
tion the electroscope will be discharged. In this man- 
ner radio-activity has been detected in the waters of 
Spa. 

M. Daune has devised for these experiments a sim- 
ple electroscope which is very sensitive to radio-active 
influences. The gold leaves are suspended from a 
glass rod which terminates above in a knot and is 
inclosed in a glass tube, to which it is attached by a 
metal frame. The radio-active effect on the con- 
ductivity of air is manifested at distances of several 
yards from the radio-active substance, and through 
paper, wood, metals, the human body, and other ob- 
jects. A screen of lead 4 inches in thickness dimin- 
ishes the effect very slightly. 

I have seen in the laboratory of the De Lisle estab- 
lishment at Nogent a remarkable apparatus for the 
demonstration of the evolution of heat by radium. 
This apparatus (Fig. 3) consists of a very 
sensitive thermometer, the bulb of which 
is hollow and surrounds a thin-walled glass 
tube which is prolonged beyond the bulb 
opposite the stem. The ' thermometer is 
inclosed in a wide glass tube which is ex- 
hausted of air to a "Crookes vacuum" and is 
sealed around, but not over, the end of the 
little tube that penetrates the thermometer 
bulb. If a bit of radium is introduced into 
this little tube and pushed up into the bulb, 
the heat evolved by the radium will cause the mer- 
cury to expand. The vacuum between the thermome- 
ter and the outer tube almost prevents loss of heat 
by direct thermal radiation from the thermometer 
itself, but a certain quantity of heat is conducted from 
the thermometer by the walls of the outer vessel, and 
thence radiated or conducted away. The rate of this 
loss of heat increases with the elevation of tempera- 
ture and when it becomes equal to the constant flow of 



heat received from the radium the end of the column 
of mercury ceases to advance. One decigramme (1.4 
grains) of radium produces a movement of about four 
inches, and if the instrument is standardized it may 
be used as a calorimeter for the measurement of the 
heat evolved by radium. The most curious of M. 



the gold leaf again touches the platinum wire and a 
second discharge takes place. These alternate charges 
and discharges and to-and-fro movements of the gold 
leaf are repeated indefinitely under the influence of a 
very small quantity of radium. 




Fig. 4.—" Perpetual Motion" Due to Radio-activity. 

Daune's devices is a novel "perpetual motion." The 
apparatus (Fig. 4) consists of a glass tube containing 
a small axial glass tube closed at the bottom and open 
to the outer air at the top, which is fused to the wall 
of the globe. The lower part of the tube is surrounded 
by a tube of brass which rests on an insulating post 
of quartz supported by a brass rod below. The brass 
tube bears a gold leaf which forms an electroscope. 
If a Crookes vacuum is produced in the globe and 




Fig. 8.— Apparatus Showing Evolution of Heat by Radium, 

a little tube containing radium is dropped into the 
open mouth of the central tube, the negative rays, or 
/3 particles, emitted by the radium, traverse the two 
thin glass tubes and communicate their charge to the 
enveloping brass tube. The gold leaf diverges until 
it touches a platinum wire connected to earth, which 
discharges it and the brass tube to which it is 
attached. But a new negative charge at once begins 
to accumulate and when it has attained a certain value 



Ramsay's Work on the Degradation of Copper to 
Lithium. 

In a recent lecture delivered at Johns Hopkins Uni- 
versity, Prof. Ira Remsen remarked that it is an easy 
matter to explain the work of Sir William Ramsay to 
any one who is familiar with chemistry. It is corre- 
spondingly difficult to make it clear to those who are 
not familiar with chemistry. In a few words, Ramsay 
has made it appear probable that when radium emana- 
tion is allowed to stand in contact with a water solu- 
tion of copper sulphate, a very minute quantity of 
lithium is formed. He believes that this lithium is 
formed from the copper. If this be true it is evident 
that the elementary form of matter known as copper, 
which has hitherto been regarded as unchangeable, is 
capable of change. It should be emphasized that the 
extent of this change is very slight indeed, the quan- 
tity of lithium formed being too small an amount to 
be weighed. 

Sir William Ramsay is one of the most skillful ex- 
perimenters in chemistry to-day, and whatever he says 
is worthy of the most careful consideration. He be- 
lieves that' this transformation has been effected. In 
a letter dated September 16, received by Prof. Remsen 
from Sir William Ramsay, in which he tells of his 
work, there is nothing to indicate that his belief has 
been shaken. At the same time, in his published ar- 
ticle he is cautious and uses the following words: 
"These experiments must be considered as preliminary. 
It is necessary first to find out where to search for the 
unknown before proper experiments can be made." He 
further says: "It is evident that the research of which 
the foregoing is a description, is merely a preliminary 
survey of the field to be explored, and that much work 
must be done before the tentative hypothesis which 
has been put forward can be substantiated." 

To the chemist and physicist, Ramsay's results are 
of special interest because they promise to throw light 
upon that great problem — the constitution of matter. 
Those who are looking for practical results, using this 
expression in the ordinary sense, will be disappointed. 
There would be little advantage to the world even if 
copper could be transformed into lithium on a large 
scale, for as has been stated, the change is 
extremely small, and there is little or no 
probability that the extent will be markedly 
increased. There is nothing whatever in 
Ramsay's results to suggest the possibility 
of making copper from lithium, and even if 
this were possible, its manufacture on a com- 
mercial basis would be entirely out of the 
question, for copper is very much cheaper 
, than lithium. 

Sir William Ramsay is continuing his 
experiments, and in the course of time we may ex- 
pect to learn from him whether his present views 
receive confirmation. If this should prove to be the 
case, physicists and chemists will have food for much 
thought. One of the fundamental problems presented 
to scientific men is the nature of the elementary 
forms of matter and their relations to one another. 
Anything that throws light on this problem is of im- 
portance. 





Fig. 1.— Demonstrating the Conductivity of Air Under the Influence of 

Radium. 



Fig. 8.— Testing Mineral 'Water for the Presence of 
Radium Emanation. 



NEW EXPERIMENTS IN RADIO-ACTIVITY. 
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SATURN'S TORES. 

BY PERCIVAL LOWELL, LOWELL OB9E11V ATORY, FLAGSTAFF, ARIZONA. 

So much misconception exists in regard to the new 
discoveries about Saturn, that it may prove useful as 
well as interesting to the readers of the Scientific 
American to have the facts at first hand. For, to 
begin with, there is a lack of knowledge of what has 
just been seen, strikingly exemplified by the portrait 
of Saturn given in the Scientific American of Novem- 
ber 23, which is not only not "a portraiture of the 
planet as it now appears," lacking indeed every one of 
the present features, but bears a strangely familiar 
resemblance to Saturnian pictures of thirty years ago. 

In the next place, there seems to be a sad igno- 
rance of celestial mechanics prevalent on the subject, 
both professional and profane. Perhaps as a mathe- 
matician I may be allowed to explain the matter, as I 
think its general points can be made comprehensible 
to even a non-mathematical reader. For not only is 
it perfectly certain that the rings are in process of 
falling in upon the planet, but this is an inevitable 
consequence of the mechanical principles involved. 

There is an ingrained conservatism in most people 
to prolong the present; *an inertia of mind akin to the 
inertia of matter, of which it is indeed but a form. 
The stability of Saturn's rings is an interesting 
instance in point. Astronomers of the eighteenth cen- 
tury had no misgivings on the subject. Not until 
Laplace took up the question was there any doubt that 
Saturn had been eternally aureoled, and solidly at 
that. Since then, the idea has known one long chroni- 
cle of crumbling down. First, Laplace showed that if 
the rings were of the breadth they seem to be they 
Could not endure, as the tremendous strains to which 
different parts of them would be subjected by the 
attraction of Saturn must end in disruption. He ac- 
cordingly supposed them subdivided into a series of 
very narrow ones, which would greatly diminish the 
stress. Peirce then showed that Laplace's supposition 
was not enough; that for stability the rings must be 
fluid. Lastly, Clerk-Maxwell took up the subject, and 
proved that even fluidity was fatal; the rings to be 
stable must be composed of separate particles, "brick- 
bats," he called them. But some time before this, in 
1848, Edward Roche had pointed out that the rings 
must be composed of discrete particles, because they 
lay within the limit discovered by him at which a 
satellite could revolve without disruption from tidal 
action by the planet. It is amusing now to see dis- 
creteness without discretion taken as a last word on 
the subject, in view of the fact, if my memory serves 
me rightly, that Clerk-Maxwell himself pointed out 
that the particles must, in time, some fall in upon 
the planet, some be driven off to form a satellite. The 
proof of this is as neat as it is cogent, and not beyond 
every-day comprehension. 

A swarm of particles — particles like our meteorites, 
these probably are — traveling round a planet is in 
stable motion only in the absence of collisions. For 
the moment one of the neighbors collides with an- 
other, unless both be perfectly elastic — a condition not 
fulfilled with any substance — a part of the energy of 
motion is converted by the impact into heat, and thus 
lost to the system. Now, the energy of motion, or vis 
viva, as it is called, is expressed by % mv, where m 
is the mass of the body and v its velocity. 

The effect of the collision is thus to slow down one 
of the bodies without adequate compensation to the 
other, to shorten its orbit in consequence, and so bring 
it nearer the planet than it was before. The next col- 
lision helps on the work, and so it continues until at 
last some particles fall upon the surface itself, while 
others pushed outward collect beyond Roche's limit 
into a new satellite. So much for the inevitable effect 
of collision. 

But collisions are certain to occur in a swarm of the 
sort, unless the particles are so far apart that no 
possible perturbation from one another or from out- 
side bodies can cause them to touch. Now, the bright- 
ness of the chief rings of Saturn shows that the parti- 
cles are not at great distances apart, on the contrary 
are relatively crowded. So that even from their mu- 
tual pulls upon one another, still more from the action 
of the satellite, collisions must be common, and thus 
the stability of the system is certain to be wrecked. 
But there is nothing catastrophic about it. The system 
was doomed to die from the moment of its birth, has 
been breaking up in fact from the instant it began to 
be. That it will outlast our grandchildren is a safe 
prophecy, but that it is in process of dissolution is as 
assured as the law of gravitation itself. 

The interest of the new observations consists in 
no such simple spectacle as a catastrophe, but in a 
much more subtle and satisfying thing — in the proof 
they afford, not only of the fact but of the manner 
of the disintegration of the rings. For they turn out 
to give evidence of a very pretty case of celestial me- 
chanics, which, though too abstruse to be popularly 
appreciated, can nevertheless be so put as to be gen- 
erally understandable. 

The ring system of Saturn is composed, beginning 
from the outside, of ring A, about 10,000 miles in 



breadth, which extends to Cassini's wide divisibn and 
is itself divided about half way by Encke's narrow 
one; from Cassini's division stretches toward the 
planet, ring B, 16,000 miles, to where the crepe ring, 
known as ring C, begins, which, in its turn continues 
in, according to the latest previous measures, up to 
7,400 miles from the planet's surface. I say previous 
because the measures just made at Flagstaff show that 
it extends nearly 4,000 miles farther in. 

Now then, for the facts of recent observation. 

The first new and interesting circumstance con- 
nected with the present appearance of the Saturnian 
system was the detection at Flagstaff on June 19, 
1907, by the writer of a very' fine black line threading 




THE RINGS OF SATURN VIEWED EDGEWISE. 

the central part of ' the much less dark shade that 
banded the (approximate) equator of the planet. The 
detection of the phenomenon speaks for the definition 
at Flagstaff, thus supporting the space penetration 
there shown for stars; for at the Yerkes Observatory, 
Prof. Barnard had not caught it, as he told the writer 
a few days ago, and it has not been reported from the 
Lick, though it was visible to all the observers at 
Flagstaff who examined the planet critically. (The 
photograph presented above of a drawing made on 
November 13 shows this detail of the band. 

This core to the shadow of the rings is the first 
point of interest about the new appearances, and 
proves in a sense anticipatory as well as corrobora- 
tive, as the reader will presently see, of the explana- 
tion about to be given of the much more easily seen 
phenomena in the rings themselves. 

To begin with, it is at once evident that the dark 
medial line is the shadow of such part of the ring as 
is plane. Its observed width, 0.10 sec, makes it prob- 
able that it is the shadow of the ring A only which 
is here concerned, and that that ring is therefore 
practically plane. The dusky band on both sides of it 
one might at first suppose its penumbra, but calcula- 
tion shows that it cannot be such, because that penum- 
bra would be only 0.05 sec. wide, whereas the meas- 
ured breadth of the band is 0.46 sec. Nor can it be 
due to the shadow of the whole ring system regarded 




DIAGRAM ILLUSTRATING DR. LOWELL'S THEORY OF 
SATURN'S RINGS. 

as a plane, for that would only measure 0.26 sec. 
across. Thus the observed shadow is too wide to be 
accounted for, unless parts of the rings are out of the 
general plane of the system. In that case, however, 
the phenomenon is just what we ought to see. The 
dusky fringe on both sides of the dark core becomes 
explicable when we so consider it, and only then. 
The shadow as seen at Flagstaff thus tells us that 
certain parts of the ring system are not flat, but of the 
nature of tores, a tore being a sort of flattened anchor 
ring. Tores then are certain portions of the rings, 
symmetrical all round the planet. 

Passing now from the shadow to the appearance 
presented by the rings themselves, the reader must 
realize that they are now viewed almost edgewise to 
the earth, for the elevation of the earth above the 



plane of the rings was only 40 min. N. on November 3 
and 50 min. N. on November 13. For the most part, 
the rings showed only as the finest of lines of light 
stretched on either side the disk like golden threads, 
but in two places upon them brilliant star-like beads 
stood strung, symmetrically placed on either side the 
disk and of easy perception. (All six observers saw 
them instantly.) Detection of agglomerations of the 
sort is not new. Herschel, Wray, Struve, Bond, etc., 
perceived such long ago, and the present ones were 
seen some months since by Barnard at Yerkes, and 
later by the Lick before they were looked for at Flag- 
staff, as the planet was not then an object of special 
study. But the careful measures made at the latter of 
their position, when reasoned on, prove to negative 
the old explanations and to lead to a new one of some 
curiosity. Figures here become necessary. 

In radii of Saturn the agglomerations lay at 1.10 — 
1.46, the inner, 1.72 — 1 92, the outer, from the center 
of the planet, while a conspicuous gap occurred at 1.58. 
The inner tore is thus much broader than the outer 
one. 

Now Olbers's explanation, adopted by Seeliger and 
recently advanced again as if it accounted for the 
present phenomena, consists in attributing the ag- 
glomerations to the piercing by the line of sight across 
the widest presented breadth of the several rings' sup- 
posed plane. It puts the maxima at 1.60 and 2.00, 
or exactly where the minima now fall, and the obser- 
vational maxima where the theoretical minima lie. 
This explanation therefore fails. We must, then, have 
recourse to another, and the only one which presents 
itself to answer satisfactorily the requirements is 
this: That at the points of agglomeration the eye is 
looking through particles outside the ring plane at the 
points where these swing into greatest perspective at 
their ansa?. 

So much for the evidence afforded that certain por- 
tions of the rings are not flat, first by their shadows 
and second by themselves. But when we consider the 
character of the witnesses, we perceive that each tells 
its story from a different standpoint, since in the one 
case we are looking athwart the rings transversely, 
in the other longitudinally, and in consequence the 
phenomena are different, though the conclusion is the 
same. Each thus greatly strengthens the testimony of 
the other. 

So much for the direct deductions from observation. 
Now, can this state of things be accounted for? It 
can, and the answer is one of the prettiest applications 
of celestial mechanics. It is a consequence of the 
disturbing effect of the nearer satellites of the planet 
upon certain particles of the ring, for all are not 
equally affected. Not only does proximity to the 
satellite play a part in all disturbance, but commensur- 
ability of periods between particle and satellite comes 
in for a curious role in the performance. To con- 
ceive it, let the reader imagine two bodies revolving 
round a third with different angular speeds. At some 
points in their orbits the two will approach closer to 
one another than anywhere else, and here the disturb- 
ing pull of the outer upon the inner will be greatest. 
If the periods of revolution of the two bodies are not 
commensurate, the two will return to conjunction at 
a different part of the orbits, and a certain compensa- 
tion in the deformation of the orbits be effected. But 
suppose the periods bear a simple ratio to one another, 
two to one for instance; then conjunctions will occur 
in the same place over and over again, and the dis- 
turbances instead of being compensated will become 
cumulative and finally very great. 

This action is exemplified in what is called the great 
inequality of Jupiter and Saturn, by which the place 
of Saturn may be out by as much as fifty minutes of 
arc; it is also shown by the gaps in the zone of aste- 
roids due to commensurability of period with Jupiter; 
and lastly, it is instanced in the divisions of the rings 
of Saturn, Cassini's division and Encke's division being 
both due to this cause. 

Now conceive a particle thus acted on by Mimas let 
us say, and to collide in consequence with a neighbor. 
The centers of the two will not probably be in the 
plane of th? rings, because, however thin the ring, 
there are many particles in any cross section of it. 
There will therefore be a resultant throw out of the 
plane, and the particles will thenceforth travel above 
or below it. Such tossing of the particles out of their 
original level by satellite action will be most pro- 
nounced just inside the point where the perturbations 
are greatest. For at each collision there must be, a? 
we saw above, a loss of vis viva, and the disturbed 
particles will eventually be found in consequence 
chiefly inside the line of maximum action. 

According to this principle, let us see where wt 
ought to find tores. For the analytical treatment of 
the subject, too technical of course to be given here, 
shows us which ratios are the most important, and 
these turn out to be the very simplest. The greatest 
disturbing ratio is when the periods of disturber and 
disturbed are as 1 to 2. This occurs in the case of 
Mimas, the most potent perturber of the particles of 
the rings, at Cassini's division. The first tore, then. 
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should lie just within this or in the outer part of 
ring B. This is precisely where we find it. The next 
most powerful proportion is 1 to 3, also due to Mimas. 
This occurs at the boundary of B and C. The next 
tore then should be in the outer portion of ring C. 
This is where the second observed tore actually begins. 
But we saw that it was very broad, much broader 
than tore B. Now, the third most effective ratio is 1 
to 4. And this in the case of Mimas takes place about 
two-thirds way in along ring C. Here then is a rea- 
son why that tore should be so broad. The only other 
case of commensurability of like importance is with 
Enceladus, the next outer satellite, and is as 1 to 3, 
and its action falls in Cassini's division, so that it 
helps Mimas to cause tore B. Here then is a very 
elegant exemplification of a case of celestial mechan- 
ics, that of commensurability of period. The tores in 
Saturn's rings observed and measured turn out to lie 
where deduction from the law of gravitation leads us 
to infer that they should be found. 



Recent Flights by Farman and ]>e La Vaulx. 

BY OUR PARIS CORRESPONDENT. 

On November 18 M. Farman made a formal trial for 
the Deutsch-Archdeacon $10,000 prize for the kilometer 
in a closed circuit, and while he did not succeed, the 
results were promising. He easily reached the turning 
post at 500 meters distance (1,640.4 feet), but he was 
not able to make the turn around it. On the last 
trial he made the turn, but he had touched the ground 
several times while doing so, although he succeeded in 
returning to the starting line while in flight. In this 
attempt the motor did not seem to be working well, 
which, according to M. Farman, accounts for the irre- 
gularity of the flight. Darkness stopped further 
trials for the day. Among the assembled crowd were 
noted Santos Dumont, Senator Henri Deutsch, Capt. Fer- 
ber, Messrs. Tissandier, Jacques Faure, Charron, Besan- 
con, the secretary of the Aero Club, our correspondent, 
and one of the members of the editorial staff. Among the 
persons present. was Mr. Orville Wright, who has been 
in Europe with his brother negotiating for the sale 
of their aeroplane, which is kept as close a secret as 
ever. Mr. Wright did not think it apropos to give his 
opinion at length as to M. Farman's performance, al- 
though he considered the flights as excellent and be- 
lieved that Farman is in a fair way to win the Deutsch- 
Archdeacon prize, while being easily ahead as far as 
Europe is concerned. He has a high opinion of M. 
Farman's ability and thinks that his experiments are 
doing much to advance the progress in aeroplane work. 
M. Farman would be glad to compete for the Scien- 
tific American trophy, as he thinks he has already 
practically won it, and regrets that it cannot be com- 
peted for in France. On the same afternoon the air- 
ship "Ville de Paris" made its appearance, sailing over 
the grounds in fine style, and this, of course, added to 
the interest of the event. It was piloted by the aero- 
nauts Henri Kapferer and Paulhan. After sailing 
about in several curves, it descended on the grounds 
during M. Farman's flights. Toward dark it rose up 
easily in the air, and returned to its headquarters at 
Sartrouville. 

On November 23, for the third time, M. Farman 
once more competed for the Deutsch-Archdeacon prize. 
He was unable to make more than one attempt on this 
date, however, owing to a violent storm of wind and 
rain, which came on in the midst of the trial. After 
leaving his shed, in order to reach the starting point, 
he was obliged to make a flight across the field. Start- 
ing with the wind he crossed the field, described a semi- 
circle, and landed against the wind, having covered 
a distance of 900 meters (2,952% feet). While pre- 
parations were being made for the flight for the prize, 
the wind suddenly veered and increased in intensity 
until it was blowing from 12 to 18 miles an hour. M. 
Farman, nevertheless, started his machine, and rose 
in the air at a high rate of speed. As the wind threat- 
ened to carry him beyond the limits of the field, he de- 
cided to descend and wait for better weather. The fact 
that he was able to maneuver the aeroplane and keep 
it on a fairly even keel under such adverse conditions, 
is another evidence of the inherent stability of this 
type of machine. 

On November 19, while experimenting with his new 
aeroplane, Count de la Vaulx had an accident, which 
fortunately was without serious results. The aeroplane, 
which is of the monoplane type and has a total surface 
of 40 square meters (430 square feet), was being driven 
at about 30 miles an hour by its two propellers actu- 
ated by a 50-horse-power Antoinette 8-cylinder engine 
when suddenly one of the wings gave way, and th< 
machine fell over upon the other wing. The front part 
of the machine dug into the ground, and the entire 
aeroplane turned upside down. Count de la Vaulx 
was hurled to the ground with great force, the motor 
falling on top of him and pinning him to the ground. 
To add to the danger, some of the gasoline caught 
fire, but the flames were quickly extinguished by on- 
lookers. The Count fortunately escaped with a few 
cuts and bruises, though his machine, which he was 
trying for the first time to fly, was demolished, 
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The Experiments of M. Bordas in Producing Gems J 
by means of Radium. 

An interview with M. Bordas, who has been reported 
as having produced various gems by the use of ra- 
dium, is published in Le Temps of Paris. The New 
York Tribune summarizes the interview, showing that 
M. Bprdas's work is not such as will revolutionize the 
jewelry trade. 

The material of which a certain class of gems — 
rubies, sapphires, amethysts, and emeralds — consists 
is corundum. What M. Bordas has effected is merely 
an alteration in the color of the specimens with which 
he experimented, the change being attributed to the 
action, of radium placed in close proximity to the 
stones. In this manner, it is announced, a white 
crystal was made to assume a yellow hue, a sapphire 
was turned from blue to green, and the tint of a pale 
ruby deepened. It was noticed, moreover, that if the 
exposure to radium was sufficiently prolonged the 
color of a ruby would change in succession to violet, 
blue, green, and finally to yellow. The interviewer 
shows that there is nothing in the transformations 
thus far observed which threatens to afford a supply 
of jewels produced inexpensively. He remarks reas- 
suringly: "Let us rid our minds of the idea that M. 
Bordas has taken cheap stones — corundums and to- 
pazes — and elevated them to the dignity of gems — sap- 
phires, emeralds, and rubies. Quite the reverse." 

Though no intention of deceiving his hearers can 
be imputed to M. Bordas, the report of his recent ex- 
periments to the French Academy of Sciences was un- 
fortunate in one particular. It was entitled "A Con- 
tribution to the Synthesis of Precious Stones." By 
"synthesis" the chemist means the putting together 
of certain elements for the manufacture of a substance 
having entirely different qualities. A molecule of 
grain alcohol, for instance, contains one atom of oxy- 
gen, two of carbon, and six of hydrogen. If man could 
persuade these ingredients to unite in the proper pro- 
portions and undergo the transformation which nature 
alone is able to bring about he would call the product 
"synthetic"- alcohol. M. Bordas, it will be observed, 
makes no pretence of having effected a combination 
of materials for the production of something unlike 
the original elements. In each instance, according 
to his own statements, he began with corundum and 
ended with corundum. The only change he made was 
one in color. He has apparently not thrown any light 
on the synthesis of gems. 

It has been supposed that the characteristic hues 
of the ruby, sapphire, amethyst, and topaz were due 
to the presence of metallic dyes in diminutive quanti- 
ties. M. Bordas dissents from the accepted theory. 
He infers from his experiments that the differences 
represent differences in the degree to which the stones 
have been acted upon in the earth by substances pos- 
sessing the properties of radium. All gems of the 
corundum class, he holds, were originally red. Those 
which by circumstances were well shielded from the 
influence of radio-active minerals retained their color. 
The amethyst, sapphire, and emerald indicate succes- 
sive alterations, according to M. Bordas, while the 
topaz might be regarded as the ultimate product of 
the magic agency. 

Though there is enough in this ingenious hypothesis 
to invite examination by persons who make a study 
of nature's processes, the practical importance of the 
work on which it is based is evidently small. The 
utmost which a jeweler could hope to do with the aid 
of radium apparently is to alter slightly the tint of 
a gem, but apparently an attempt to do so would be 
attended with uncertainty as to the result. Where 
there is a chance that a precious stone may be dam- 
aged, instead of being improved, the wisest policy 
would seem to be to let it alone. 

— ■»«•»» 



December 14, 1907. 



The Death of Prof. Asaph Hall. 

Prof. Asaph Hall, best known for his discovery of 
the two moons of Mars, died at Annapolis on the night 
of November 22. Prof. Hall was born in Goshen, 
Conn., in 1829, where he acquired a common school 
education. Surmounting great difficulties, he pursued 
his studies somewhat further, at Central College and 
at the University of Michigan. 

In 1857 he began work under Prof. Bond in the 
astronomical observatory of Harvard, staying there 
until 1862, in which year he went to Washington to 
take the examinations preliminary to acquiring a post 
in the Naval Observatory. He passed these examina- 
tions, and was made an assistant professor of mathe- 
matics in the United States navy, being raised to the 
position of full professor in the January following. 
For thirty years he was attached to the Naval Observ- 
atory. 

Many government astronomical expeditions were 
headed by Prof. Hall, and many important discoveries 
made by him, notably of the two moons of Mars in 
1877. He was a member of the National Academy of 
Sciences, a foreign member of the Royal Astronomical 
Society of Great Britain, and held membership and 
offices in many other learned bodies. 

Both Yale and Harvard universities conferred upon 



him the degree of Doctor of Laws, while Hamilton 
College made him a Doctor of Philosophy. 

Retired from the navy in 1891, he was in 1895 ap- 
pointed professor of astronomy at Harvard University. 
■»«■>» 

Recent Awards of Scientific Prizes and Medals. 

The American minister at Stockholm lias advised 
the State Department that the Nobel prize for physi- 
cists has been granted to Prof. Albert A. Michelson, of 
the University of Chicago, because of his invention 
of an improved method of measuring the velocity of 
light. 

The above mentioned honor comes almost on top of 
the Copley medal for optical investigation, which was 
awarded to him some three weeks ago by the Royal 
Society of England. Prof. Michelson is head professor 
of physics in the University of Chicago, of which 
faculty he has been a member since its founding in 
1892. He received the Rumford medal from the Royal 
Institute of Great Britain, which made him an honor- 
ary member in 1899. 

His first notable invention was an instrument for 
measuring the velocity of light, for an improved meth- 
od of which he has now received the Nobel prize. 
He is also the inventor of a spectroscope that has a 
higher resolving power than any other instrument in 
use, and of several instruments for measuring distance 
by means of light waves. One of his most famous 
inventions is an interferometer, that not only measures 
light waves, but counts them as well. 

The Nobel prize for chemistry has been awarded to 
Sir William Crookes, of London, while according to a 
dispatch to the Petit Parisien from Stockholm, it is 
stated that Dr. Laveran, of Paris, who is well known 
for his investigations of the propagation of tropical 
fevers by mosquito-conveyed microbes, has received 
the same prize in medicine. 

The chief of the department of health and sanitation 
of Havana, Dr. Carlos Finlay, was recently presented 
with the Mary Kingsley medal in recognition of his 
discovery of the transmission of yellow fever by the 
mosquito. The Liverpool School for the Study of 
Tropical Diseases awards this medal in memory of 
Miss Mary Kingsley, the African traveler. Governor 
Magoon made the presentation at the University of 
Havana, before a large assemblage of officials and 
scientists, in his address congratulating the Cuban 
people on the great services that one of their country- 
men had rendered humanity by remarkable researches 
in a field that entailed no mean personal danger. 

The Davy Medal, founded one hundred years ago in 
honor of Sir Humphry Davy, has been awarded to 
Prof. Edward M. Morley, of West Hartford, because 
of his excellent determinations of the atomic weight 
of oxygen. 



Changing Tints of Autumn Foliage. 

The common idea regarding autumn coloring is that 
frost causes the brilliant color of the leaves. This 
popular fallacy is without any foundation in. fact; 
frost has absolutely nothing to do with tinting of the 
leaves except that it hastens their fall. Autumn 
coloring is due to oxidation, which is caused by the 
action of light and heat, somewhat similar to the rust 
on iron. With leaves it is due to the fact that in ful- 
filling their mission they become choked by their own 
excretions, and the acids thus formed are acted on by 
the oxygen. 

In extremely moist atmospheres the colors are not 
usually very bright, as in England, for example. And 
in very dry climates the leaves dry up suddenly, and 
their skin, which is very thick to prevent the escape 
of moisture, is not sufficiently transparent to allow 
of the color being seen beneath. In the regions 
where the autumn foliage is most vivid we find that 
an average season produces the finest colors. Neither 
a very dry nor very wet summer and early autumn 
will result in much brilliancy. 

The extraordinary range of colors in trees of a 
single species is very noticeable, particularly so with 
the sugar maples; and it is remarkable that an indi- 
vidual tree will continue the same colors year after 
year; not only that, but the same branch will show 
the first tinge of color year after year. — Retail Drug- 
gist. 



The Discovery of Ether Anaesthesia. 

Active steps are being taken to honor the memory 
of Dr. C. W. Long, of Jefferson, Ga., the discoverer of 
ether anaesthesia. An act has been passed authorizing 
his statue to be placed in the statuary hall, Washing- 
ton, D. C, and steps are being taken to have a suit- 
able statue in position without any unnecessary delay. 
A marble statue forty feet high will be erected to his 
memory in Jefferson. The unveiling ceremony is to 
be performed by the president, for the time being, 
of the Georgia Medical Association, and is fixed for 
April, 1909. A suitable memorial building bearing a 
bronze tablet will be erected at Athens, Ga., on the 
site of Dr. Long's residence. The tablet will be in- 
scribed with the date of Dr. Long's first operation and! 
tell of his arduous and beneficent work in Athens. 
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Saliva as Antiseptic. 

To the Editor of the Scientific American: 

I would add a few lines to the observations of 
Charles A. Nash relative to the sterilizing effect of 
saliva. Surely one must indeed be blind who has not 
taken note of the tongue-lapping treatment our dumb 
animals give their wounds and lacerations, and with 
no other care such wounds heal in a remarkably 
short time. I have long since concluded that the best 
treatment for a wound is a liberal and frequent appli- 
cation of saliva taken from the glands under the 
tongue. This is a "home remedy" always resorted to 
with a cut or bruised finger; and while it may not 
appeal to our refined senses, nevertheless it is Na- 
ture's only salve, and may always be applied in the 
right place at the right time. O. J. Rea. 

Tracy, Minn., November 25, 1907. 

♦ i ■ • • 

The Marconi Company's Reply to Prof. Fessenden. 
To the Editor of the Scientific American: 

With reference to an article which appeared in 
your esteemed issue of November 16 last, over the 
signature of Prof. R. A. Fessenden, I am directed by 
Commendatore G. Marconi to inform you, for publica- 
tion in your journal, that beyond denying generally 
the statements of Prof. Fessenden and dissenting from 
assertions made and conclusions arrived at . in said 
article, he regrets that exigencies of business prevent 
him from entering into controversy on the subject, 
but that he simply invites reference to actual state- 
ments made by him before British and Italian scien- 
tific societies, for which statements he holds himself 
fully and solely responsible. 

Com. Marconi desires me further to state that he in- 
tends to reserve detailed information respecting trans- 
atlantic wireless telegraphy for inclusion in papers 
which he has promised to read during this coming 
winter before American and British scientific societies. 
Marconi Wireless Telegraph Company of America. 
By J. Bottomley, Vice-President. 

New York, December 3, 1907. 

— ■ ■ ■ * 

An Inventor Who Claims to Have Anticipated 
Mr. Edison's Concrete House Idea. 

To the Editor of the Scientific American: 

In No. 20, vol. xcvii, November 16, 1907, of Scien- 
tific American, I saw an article bearing the heading 
"Edison System of Concrete House." After reading 
over the article I notice that this system consists in 
the use of concrete pumped into adequate molds, same 
being spoken of as a new invention. 

I must state, however, that the said process is not 
novel, as under date of December 14, 1901, patent No. 
2498 was granted to me by the Mexican government 
covering a new process of manufacturing and build- 
ing houses or the like in one piece, by means of spe- 
cially designed molds that let the air escape. The 
same patent was improved on the 23d of March, 1903, 
under No. 3503 Ms. 

My system is still simpler than Mr. Edison's, as 
the mixer is suppressed. 

I therefore claim as my own the prime idea of 
manufacturing ccncrete with a pump into adequate 
molds, this process being useful for the making of in- 
dustrial products of every kind and description as 
well as for building houses, etc. 

This invention might cause a revolution in the art 
of building, as construction may be carried out by 
the use of small pieces of material inwrapped in a 
semi-fluid mass playing the part of cement, with the 
object of uniting said material. The addition of iron 
bars or armature is a factor of security to the rigidity 
of the products thus obtained. 

I am still further improving my process so as to 
make it more practicable. H. J. Lecomte. 

Mexico, November 26, 1907. 



Sustained Flight at High Speed. 

To the Editor of the Scientific American: 

I read with considerable interest Mr. F. E. Stan- 
ley's letter concerning recent descriptions and data 
of flying machines which have appeared in your paper. 
For the most part I heartily agree with the writer, 
and it would seem that if the same sort of hard- 
headed common sense logic had been used by more 
Of the flying machine inventors, less money would have 
been wasted and the art of flying would be much fur- 
ther advanced. Toward the end of his letter, how- 
ever, he makes two statements which are substantially 
as follows: That with equal powers the speed of a 
flying machine will never be so great as that of a 
wheeled vehicle. Also that a flying machine c&n 
never carry a given weight of pay load as cheaply as 
a wheeled vehicle for a given distance. 

His arguments to prove the first statement are based 
on the comparatively poor efficiency of the air pro- 
peller as compared to that of the driving wheels of 
a wheeled vehicle, and also on the supposition that 
the air resistance of a flying machine must necessar- 
ily be greater than that of a wheeled vehicle. The 



argument is good and rather hard to refute. The real 
weakness of Mr. Stanley's argument lies in the fact 
that he has apparently overlooked the possibilities of 
soaring, or gliding flight, as practised by most of the 
larger birds. This phase of aeronautics has from time 
to time been discussed in your valued paper. Perhaps 
one of the most exhaustive treatises on this subject 
is a paper by Octave Chanute which appeared in the 
Aeronautical Annual of 1896 and 1897. I feel sure 
that a careful consideration of this subject will con- 
vince any thinking person that it is at least possible 
to fly long distances at high speeds with little or no 
expenditure of power except that which is external to 
the machine or bird. I would also cite in support of 
this assertion the gliding experiments of Lilienthal, 
Herring, and the Wright brothers. As to the second 
of Mr. Stanley's assertions, relative to the comparative 
cost of aerial transportation, I must say that to at- 
tempt to refute it at present would be rather a hard 
task, although if we admit that less power is required 
to propel a flying machine at a given speed than a 
wheeled vehicle, we have quite a point in favor of 
the flying machine. Harold H. Brown. 

Boston, December 2, 1907. 



AN EASILY HADE MICROMETER. 

BY DR. THOMAS R. BAKER, ROLLINS COLLEGE, FLORIDA. 

It often becomes necessary for the experimenter or 
practical worker to find the thickness of material so 
thin, or inconvenient to measure, that the thickness 
cannot be found by means of a foot-rule, or other 
common measuring device. A simple, fairly accurate, 
and easily-made apparatus of the micrometer form 
may be constructed as follows: 

Get a common iron or brass bolt about % of an inch 
in diameter and about 2 1 /. inches long, with as fine a 
thread as possible, and the thread cut to within a 
short distance of the head of the bolt. A bolt with 




A HOME-MADE MICROMETER. 

a cut in the head for a screw-driver should be used. 
Clamp together two blocks of wood with square cor- 
ners about 1 inch wide, % of an inch thick, and 2% 
inches long, with their narrower faces in contact (the 
width of the clamped blocks being two inches), and 
bore a ^-inch hole through the center of the blocks 
in the 2-inch direction. Now remove the clamp, and 
let the nut of the bolt into one of the blocks so that 
its hole will be continuous with the hole in the wood, 
then glue the blocks together with the nut between 
them. Cut out a piece from the block combination, 
leaving it shaped somewhat like a bench, and glue the 
bottoms of the legs to a piece of thin board about 2% 
inches square for a support. Solder one end of a stiff 
wire about 2 inches long to the head of the bolt at 
right angles to the shaft, and fix a disk of heavy paste- 
board with a radius equal to the length of the wire, 
and with its circumference graduated into equal spaces, 
to serve in measuring revolutions and parts of revolu- 
tions of the end of the wire, to the top of the bench; 
put the bolt in the hole, screwing it through the nut, 
and the construction is complete. 

The base is improved for the measuring work by 
gluing to a central section of it, covering the place 
where the end of the bolt meets it, a small piece of 
stiff metal; and it is convenient to have the graduated 
disk capable of rotating, so that its zero line may be 
made to coincide with the wire. 

Find the number of threads of the screw to the 
inch by placing the bolt on a measuring rule, and 
counting the threads in an inch or half an inch of its 
length. The bolt in making one revolution will descend 
a distance equal to the distance between the threads. 

To use the apparatus, put the object whose thick- 
ness is to be measured on the base under the bolt, 
and screw the bolt down until its end just touches 
the object, then remove the object, and screw the bolt 
down until its end just touches the base, carefully 
noting while doing so the distance that the end of 
the wire moves over the scale. The part of a rotation 
of the bolt, or the number of rotations with any addi- 
tional parts of a rotation added, divided by the number 
of threads to the inch, will be the thickness of the 
object. Quite accurate measurements may be made 



with this Instrument, and in the absence of the ex- 
pensive micrometer, it serves a very useful purpose. 
I have used it in the beginning classes in electricity 
for measuring the diameter of wire, for finding the 
numbers of wires from reference tables, and for mak- 
ing various other measurements. 

♦■ > ' ♦ 

The Current Supplement. 
Prof. George Lunge opens the current Supplement, 
No. 1667, with a thoughtful article on the problems of 
applied chemistry. An apparatus for electrical vision 
is described under the title of the "Senlecq Telectro- 
scope." A most helpful and practical article is one 
entitled "Some Soldering Appliances." Particularly" 
timely at this season of the year is an article on pre- 
venting frost on show windows, in which article vari- 
ous methods of keeping glass clear in cold weather 
are described. William Mayner writes on some Prus- 
sian railroad tests made near Oranienburg, the object 
being to determine the best track. Frederick C. Cole- 
man contributes a very interesting and excellently- 
illustrated article on a new cable ship, and describes 
the machines which are used for laying submarine 
cables. The action of sea water on concrete is dis- 
cussed. The defects of the first British airship are 
enumerated in an article in which the need of harbors 
for aerial craft is dilated upon. For many years past 
pottery models of houses occasionally found their way 
into museums from the illicit digging of natives in 
Egypt, but nothing was known as to their original 
positions and dates, and they were so scarce that not 
even the National Museum at Cairo had any sample. 
Prof. Flinders-Petrie explains the meaning of these 
houses which, it would seem, had a peculiar religious 
significance. Few persons appear to be acquainted 
with the proper meaning of the word "coney" used in 
the Bible. Mr. R. Lydekker tells just what the coney 
is. Arthur Stentzel writes on the climate of Mars, 
and notes its effects upon the habitability of the planet. 



Official Meteorological Summary, New York, N. Y., 
November, 1907. 

Atmospheric pressure: Highest, 30.55; lowest, 29.16; 
mean, 30.04. Temperature: Highest, 60; date, 2d; 
lowest, 33; date, 30th; mean of warmest day, 54.5; 
date, 6th; coolest day, 36.5; date, 14th; mean of maxi- 
mum for the month, 50.1; mean of minimum, 40.4; 
absolute mean, 45.2; normal, 43.8; excess compared 
with the mean of 37 years, +1.4. Warmest mean tem- 
perature of November, 50, in 1902. Coldest mean, 37, 
in 1873. Absolute maximum and minimum of this 
month for 37 years, 74 and 7. Average daily defi- 
ciency since January 1, — 1.0. Precipitation: 5.05; 
greatest in 24 hours, 1.90; date, 6th and 7th; average 
of this month for 37 years, 3.50. Excess, +1.55. Ac- 
cumulated excess since January 1, +0.19. Greatest 
November precipitation, 9.82, in 1889; least, 0.82, in 
1890. Wind: Prevailing direction, west; total move- 
ment, 8,699 miles; average hourly velocity, 12.1 miles; 
maximum velocity, 52 miles per hour. Weather: 
Clear days, 8; partly cloudy, 9; cloudy, 13; on which 
0.01 inch or more of precipitation occurred, 11. Snow- 
fall: Trace. Mean temperature of the past autumn, 
55.17; normal, 55.20. Deficiency, — 0.03. Precipita- 
tion for the same season, 16.87; normal, 10.89. Ex- 
cess, + 5.98. 



A New Anaesthetic. 

Mr. F. W. Malvin, United States consul at Notting- 
ham, sends to the Bureau of Manufactures at Wash- 
ington some particulars concerning the new anaes- 
thetic, stovaine. It appears that it produces paralysis 
of the body below the point of injection and removes 
all sensation from the limbs, so that it has been found 
possible to amputate a man's leg while the patient re- 
tained consciousness, and could, had he been allowed 
to do so, have even witnessed the operation. The 
patient could feel no pain, and after the operation and 
when sensation returned experienced nothing but the 
sense of bruising, which is one of the sequels of grave 
operations. The curious name of the anaesthetic, 
"stovaine," is due to its discoverer, M. Fourneau. M. 
Fourneau was anxious to perpetuate his own name 
in connection with it, but as the anaesthetic was of 
the nature of cocaine and no compound resembling 
that could be contrived out of "Fourneau," he trans- 
lated the name into its English equivalent of "stove" 
and added the necessary termination. 



As the accuracy with which drill bits are formed 
and sharpened has a great influence on the capacity of 
a rock drill, and also as the maintenance of drill steel 
is one of the most important items in the cost of 
rock drilling, experience has shown that all mines 
using a considerable number of drills should include 
one or more drill-sharpening machines in their equip- 
ment. Drills sharpened by machinery are more per- 
fect than those sharpened by hand, and the saving in 
cost will in a short time pay for the machine. The 
saving in labor alone is estimated as amounting to at 
least 65 per cent, 



© 1 907 SCIENTIFIC AMERICAN, INC. 



444 



Scientific American 



445 



A GLIMPSE OF WE6TEBN TIBET— AW AUSTRIAN 
EXPEDITION TO THE FORBIDDEN LAND. 

BY DR. ALFRED QRADENWITZ. 

Situated between Asiatic Russia and British India, 
bordered on the south and west by the Himalayas, 
Tibet is one of the most interesting and little known 
of any Asiatic country. Its geographical situation as a 
kind of buffer state between the two great European 
countries with large Asiatic interests has given it a 
certain importance in the political world; and general 
interest has been excited by the nature of the land 
and the character of its natives, both of which have 
combined to keep out explorers. For the land is a 
high plateau — much of it higher than the summit ol 
Mont Blanc — cold and barren; and the people regard 
it as almost a part of their religion to keep the for- 
eigner away. Explorers have from time to time trav- 
ersed parts of the country, and some of the districts bor- 
dering on British India have learned to welcome sports- 
men, but Lhassa, the capital city — the holy city — had 
never been trodden by the foot of any European, until 



In spite of the British expedition of 1904, the coun- 
try is in some respects more exclusive than before, for 
ingress from the Indian borders is now forbidden by 
both governments. To penetrate it from the east is 
extremely dangerous and difficult, owing to the nature 
of the long stretch of country to be traversed, and 
the only possibility of entering the country is by the 
northern route from Russian territory. 

This route has been followed by a Viennese zoologist, 
Dr. Erich Zugmayer, who last year undertook an expe- 
dition of discovery to western Tibet, and to whose 
courtesy the writer is indebted for many of the facts 
exposed in this article, as well as for the reproduction 
of some photographs taken by him. The northern prov- 
inces of the country, through which Dr. Zugmayer had 
to pass on his way from Siberia and Turkestan, are 
sparsely populated, while the Chinese frontier is open 
to anybody. In those tracts, which have hardly ever 
been visited by European travelers, one is at liberty 
to carry out any scientific investigations, unhampered 
by any foe other than Nature, which indeed is an ex- 



encountered, show a most obstinate passive resistance, 
due partly to the fear of authorities and partly to their 
innate distrust of Europeans. According to the de- 
scriptions of many travelers, the national character- 
istics of Tibetans are very far from sympathetic, ex- 
treme haughtiness on the one hand and great servility 
on the other being their most striking traits. 

These nomads, forced to wander to find scanty pas- 
turage for their cattle, are an unprepossessing people. 
In its exclusiveness Tibet seems to have withdrawn 
even from itself, and its people are divided into many 
tribes or clans, neighboring villages often having a 
widely differing dialect. The people are swarthy, with 
coal-black eyes and hair, and as the men walk about 
half naked when the days are warm, with enormous 
spears Slung over their backs and often a rusty flint- 
lock in their hands, they look bold and picturesque. 
But at close range they appear cowardly and filthy. 
The women, as in many savage tribes, are the workers, 
and soon lose any comeliness which they may have 
when young. Tea, butter, and barley meal are staple 



the coarse grass, tamarisk leaves, or lichens, which it 
gathers on its way. It is furthermore an excellent 
climber, and is practically insensitive to storm and 
cold. However, there is nothing this animal is less 
able to stand than sudden changes of climate, and in 
this respect it is said to be inferior to sheep. 

Good pasturage is rarely encountered in the elevated 
northwestern parts of Tibet. When it is found, the 
people camp, and a day's journey is from oasis to oasis, 
the more so as some water and fuel (consisting mainly 
of the excrements of wild yaks and antelopes) are 
nearly always found in these spots, which are often 
fairly well protected against winds. 

Throughout western Tibet the region of everlasting 
snow is soon reached in ascending mountain passes, 
which are permanently covered with deep layers of 
snow. At somewhat lower altitudes, however, the heat 
of the day makes itself felt, and as snow and rain are 
scarce, the highlands contain only a few glaciers. Be- 
yond the parting of waters toward Cashmere, glaciers, 
owing to the influence of the moist southerly winds, 



many times (and frequently hundreds of times) around 
them. These curious outcomes of local religiosity il- 
lustrate the strange manner in which religion in this 
country often manifests itself. It is mainly due to 
the influence of the priests or lamas, who are the pre- 
dominant caste, that existing conditions are altered as 
little as possible, Tibet having so far been protected 
practically entirely against the invasion of foreign 
ideas and views. 

Dr. Zugmayer was able to penetrate into the interior 
of the monastery illustrated, and unheeded by the 
priests, succeeded in taking the inside view which is 
reproduced. The pedestals visible in the figure are of 
cedar coated with gilt metal and precious stones, the 
lions are paintings, the idols are of bronze or copper, 
and the vessels of silver, bronze, and porcelain. A 
group of small silver cups contain offerings in the 
shape of sugar, flour, rice, and water. 



Expedition to Philippine Waters. 

An extensive exploration of the waters about the 



SANTOS DTJMONT'S LATEST AEEOPLANE. 

BY OUR PARIS CORRESPONDENT. 

No one at home or abroad has shown so much energy 
in the solution of the questions of high-speed air and 
water navigation as Santos Dumont. The rapidity with 
which he changes from experimentation with an aero- 
plane to skimming the water with a hydroplane, and 
then back again to an aeroplane, is truly amazing. If 
the hydroplane does not succeed, or if the aeroplane 
gets smashed, he is soon afloat or afield again with a 
new and improved apparatus. Only a short time ago 
we illustrated his hydroplane, and now we take pleas- 
ure in showing our readers his latest aeroplane, with 
which he has signified his intention of competing for 
the Scientific American trophy. 

This latest aeroplane, which is Santos Dumont's 
nineteenth machine, is the lightest and simplest flyer 
which he has thus far produced, which accounts for its 
rapid construction in two weeks' time. Instead of 
having double surfaces, as did all his previous aero- 
planes, "No. 19" is a monoplane made up of two wings 






A Typical Monastery Perched on a Commanding Site. 



Tibetan Girls. 



The Camp Pitched on an Oasis. 



Curious Tibetans Waiting to See the Foreigner. 
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A Nomad Family and Their Tent. 
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The Harrison of a Tibetan Town on Parade. 



in the spring of 1904, when a British military mission 
arrived there, and some of its members entered the 
city. Though the latter thus lost some of the charm 
of mystery which formerly attached to it, the treasures 
stored up within its walls — treasures accumulated by 
centuries of student priests — are far from having been 
made accessible to scientific investigation; indeed, in 
spite of occasional visitors, practically all Tibet is vir- 
gin ground for the scientific and geographical explorer. 
Until its annexation to the Chinese Empire, more 
than a century ago, Tibet had an independent history. 
Its population, while being of Mongolian race, is 
strictly different from the Chinese, as evidenced- by its 
language and the alphabetical system of writing. The 
country has played an important part in Asiatic civili- 
zation, having been the cradle of Buddhism, and being 
still one of the strongholds of this religion. 




One of the Safer Roads of Tibet. 



A Shrine in the Monastery Shown Above. 
A GLIMPSE OF WESTERN TIBET. 



"Pillars of Faith" Which Usually Contain Some Belie. 



tremely dangerous foe. The whole of western Tibet is 
at an altitude of more than 15,000 feet, and in summer 
time the snow limit on the mountains is less than 
2,000 feet higher. In these high altitudes the frequent 
storms, the severe cold, and the thin air of the high- 
lands, as well as the absence of sufficient food for ani- 
mals, will tax the energy of travelers to the utmost. 
The beasts of burden of the caravan succumb to the 
fatigues of the journey at about the rate that the grain 
they carry is exhausted. 

When the high plateaus, with their passes and higher 
ridges covered with perpetual snow, are left, and the 
inhabited regions are visited, the difficulties opposed 
by Nature tend to disappear as the expedition arrives 
at lower altitudes and milder climates. The hampering 
influence of the native population, however, is felt the 
more strongly, as the nomad tribes, which are at first 



articles of diet. Tea is a national institution and 
bricks of it — for it reaches Tibet in the shape of small 
compressed bricks — -are used as currency. The nomad 
tribes pitch a tent of yak hide, some 20 by 30 feet or 
more; and closing it on all sides except one narrow 
hole, which serves for door, window, and ventilation, 
herd for warmth round an oil lamp. Animals share 
the shelter with the people, and the atmosphere of a 
tent soon becomes indescribable. It is extremely diffi- 
cult to induce native tribes to sell any beasts of bur- 
den, especially yaks, severe penalties being incurred 
by assisting a European caravan. The yak, which is 
the main beast of burden of Tibet, though being slow 
and stubborn, is far more useful than the horse, espe- 
cially in traversing mountain passes, owing to its enor- 
mous strength and great frugality. It is able to carry 
loads of 100 pounds without needing other food than 



are found more frequently, in spite of the higher tem- 
perature and lower altitude. 

The monasteries of Tibet have been centers of learn- 
ing for centuries, and to-day may be likened to the 
medieval cloisters of Europe, the more so as they gen- 
erally constitute real forts, under the shelter of which 
settlers will establish their abodes. These monasteries 
are frequently found on isolated mountains, being 
sometimes built into them and utilizing their natural 
cavities. The stone walls of the country,. designated by 
the term of "Mani," contain numbers of slate sl^bs 
with the sacred inscription "Om mani padme hum," 
especially in the neighborhood of monasteries. Other 
characteristic constructions are the pillars of faith, 
or "Tshorts," which though corresponding to Christian 
chapels, do not contain generally any altar, but merely 
some relic. It is considered a pious action to walk 



Philippine Islands is soon to be made under govern- 
ment auspices. The expedition is in charge of Dr. 
Hugh M. Smith. The object of the investigation, 
which will probably cover a period of three years, is 
to discover just what food fishes, edible crustaceans, 
what pearl fisheries, sponges, and other valuable water 
life the Philippine waters possess, and then to show 
the natives how they can develop their industries, and 
particularly how they may secure, a large internal 
commerce by catching fish for settlements off the coast. 
At present, only people of the coast towns eat fish, 
and the fishermen catch only enough for each day's 
use. It is expected that many new kinds of edible 
fish will be discovered, of which the natives know. 
little or nothing. The natives will then be instructed 
how best to take these fish, and what methods to use 
in preparing them for market or export. 



A Frontier Pass at a Height of 16,000 Feet. 



set at a dihedral angle. This monoplane is 5.1 meters 
(16.73 feet) long (spread of the wings) by 2 meters 
(6.56 feet) wide (from front to back), and it is mount- 
ed upon a suitable framework of steel tubing, which is 
in turn carried upon three pneumatic-tired wheels that 
are slightly inclined outward, so that they are farther 
apart at the bottom than at the top. A combined 
lozenge-shaped horizontal and vertical rudder is mount- 
ed, by means of a universal joint, upon the end of a 
20-foot bamboo pole that projects behind, while a small 
horizontal rudder is also fitted in front. Two lozenge- 
shaped stabilizing rudders are placed nearly -vertical, 
one on each side of the supporting framework, and are 
arranged to work in unison with the rudder at the rear 
when moved by a single handle, which, when it is 
moved in another direction, also operates the hori- 
zontal rudders. Both the rudders and the wings of 
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the aeroplane are made of plain white silk tightly 
stretched over the ribs of the wooden framework, which 
is slightly inclined upward from rear to front. 

The motor is far simpler and considerably less pow- 
erful than the 8-cylinder, V-type, water-cooled engine 
with which Santos Dumont first flew over a year ago. 
It is a double-opposed-cylinder gasoline motor of the 
air-cooled type, capable of developing from 17 to 20 



ber, and two representatives of the Scientific Ameb- 
ican. 

After making a preliminary run upon the ground, he 
made a fine flight of three hundred feet or more at 
twenty feet height; and then a second flight of about 
the same distance, keeping at fifteen feet from the 
ground. The best performance was a flight of 450 feet 
made quite near the ground, during which he changed 




Three-Quarter Front View of the Aeroplane, Showing the Horizontal and Vertical Rudders in Front 

and the Combined Rndders at the Rear. 



horse-power. As can be seen from the illustrations, it 
is mounted at the front edge of the aeroplane, and 
carries a 2-bladed, 4%-foot propeller directly on its 
crankshaft. The pitch of the propeller is 1.05 meters 
(3.44 feet), and the blades are oval and concave. The 
motor was designed and built in ten days by the engi- 
neers of the Duteil & Chalmers Company, of Paris. 
Its weight is but 22 kilogrammes (48% pounds), or 
about 2% to 2% pounds to the horse-power. The gaso- 
line tank is very small. It holds only one liter (about 
a quart), and is fastened at the rear of the monoplane. 

The seat for the" aviator consists of a small saddle 
suspended from the framework below the aeroplane. 
The controlling handles for the rudders and engine are 
conveniently placed in front of the operator. 

As already stated, the whole apparatus is carried on 
three wheels placed underneath the chassis, and there 
is also a supporting piece fixed under the middle of 
the bamboo pole. What is remarkable about the new 
flyer is its small "Size and its compact appearance. It 
is much smaller than most of the aeroplanes which 
have been built recently. The total overall length of 
the machine from front to rear is 8 meters (26.24 
feet). The weight is also remarkably low, and it 
would be difficult to construct an aeroplane much, if 
any, lighter, as it weighs only 56 kilogrammes (123.45 
pounds) for the complete apparatus, and 110 kilo- 
grammes (242% pounds) when mounted by Santos 
Dumont. The total sustaining surface of this aero- 
plane is about 107 square feet, so that each square 
foot is loaded to the extent of 2% pounds when the 
weight of the aeronaut is included. The weight lifted 
per horse-power is about 14% pounds. During the 
first flights which were made with his new monoplane 
on November 17 in the Bois de Boulogne, M. Dumont 
was well satisfied with its performance, about which 
he spoke as follows: "I had the aeroplane well 
under control, and never had such a great aensa- 
tion of security, even in my airships. During these 
experiments I did not yet work the rudders, but by 
shifting my body to the right or left, the apparatus 
had a tendency to follow this movement by turning 
in the corresponding direction. The flight was stopped 
by a somewhat curious accident, that is, a lack of gaso- 
line, as the tank had not been filled up after the first 
tests, so that the motor came to a stop and the flyer 
pointed head down; but as I was then sailing about 
twenty feet high, I had time to rise up again by work- 
ing the horizontal rudder, and was able to come down 
easily on the ground." Owing to the breaking of a 
wheel, the tests were stopped for that day. Santos 
Dumont then made his formal entry at the Aero 
Club in order to compete for the Deutsch-Archdeacon 
prize of $10,000 on the following day. To do this the 
aeronaut must fly across the starting line — which 
line is determined by two poles placed 50 meters (164 
feet) apart — and then make the turn about another 
post situated at 500 meters (1640.4 feet) upon a line 
running from the middle point of the starting line and 
at right angles to it. After making the turn, the aero- 
naut must come back and cross the line while in full 
flight. 

The trial was accordingly carried out the next day 
at the drill grounds of Issy les Moulineaux, on the out- 
skirts of Paris, with the posts planted and the official 
timekeepers present. There were many prominent aero- 
nauts assembled, such as Messrs. Archdeacon, Henri 
Deutsch, Delagrange, Tatin, Henri Farman, Capt. Fer- 



tile height from five to six feet at will by means of 
the horizontal rudders. After changing the direction 
of the posts so as to bring the wind dead ahead, he at- 
tempted to make an arc of a circle, being part of the 
time in flight and the remainder on the ground; but 
after several attempts of this kind he found that he 
was hindered by the faulty working of the carbureter, 
which was at too high a level for the gasoline to 
flow into it properly. For this reason he was obliged 
to finish the test for that day. Henri Farman expected 
to begin work the next day, so that it was agreed that 
the two aeronauts should compete for the prize on al- 
ternate days. 

On November 21 Santos Dumont again tried his ma- 
chine in the presence of the Aero Club committee. 
After two or three unsuccessful attempts to get the 
aeroplane up in the air, he finally made several short 
flights of from 90 to 120 feet. Just as the machine 
landed after one of these, a propeller blade broke off, 
and, hurtling through the air for a distance of 393 feet, 
buried itself in the turf. The aeroplane fell over on 
one wing and stopped abruptly. Although Santos 
Dumont escaped injury, the motor broke loose, and 
the machine was rather badly damaged. 

TEST OF THE BF.LL AEROPLANE. 

On the sixth instant Dr. Alexander Graham Bell's 
tetrahedral-cell aeroplane was successfully flown as a 
kite above the Bras d'Or lakes at Baddeck, C. B. 
The aeroplane carried ballast representing a man and 
motor. It rose in the air easily when towed at a 
speed of about 15 miles per hour. Dr. Bell was en- 
tirely satisfied with the result of the test, which was 
made before fitting the aeroplane with a motor. 



A CARNIVOROUS DINOSAUR: A RECONSTRUCTED 
SKELETON OP A HUGE SAURIAN. 

BY WALTER L. BEASLEY. 

There is now on exhibition at the American Museum 
of Natural History, New York, a skeleton of a large 
carnivorous dinosaur. Following the policy of the 
museum, Prof. Henry F. Osborn, who is responsible for 
this reconstruction, has departed from the traditional 
methods of mounting, for the flesh-eating animal is 
here poised as feeding upon the vertebra of his victim, 
a huge brontosaurus, a herbivorous contemporary con- 
siderably larger than his carnivorous foe. These 
bulky, slow-moving brontosaurs, seventy to eighty feet 
long, without any armor or apparent means of defense, 
were hopelessly outclassed and probably easily over- 
come in battle by the fierce allosaurs. Additional 
interest surrounds this specimen, as large carnivorous 
dinosaurs are exceedingly rare. Though three or more 
distinct types of great dinosaurs lived at the same time 
and in the same region, the remains of the herbivorous 
ones have been the most frequently discovered, while 
the flesh-eating dinosaurs have been found only in a 
few instances. In this mount, Prof. Osborn, to whose 
courtesy we are indebted for much of the information 
here given, has scored a twofold paleontological tri- 
umph in the innovation of representing a fossil skele- 
ton in action, and in the fact that this is the first giant 
carnivorous dinosaur of this type to be mounted and 
exhibited. In referring to the composition and depar- 
ture from the customary scheme of mounting, Prof. 
Osborn made the following statement to the writer 
regarding this specimen: 

"Since the allosaurus skeleton was found in the 
same bluff as the brontosaurus, namely, the Como 
Bluffs of Wyoming, and not very far away, it is barely 
possible, although very far from being a demonstrated 
fact, that this very allosaurus preyed upon this very 
brontosaurus skeleton. However this may have been, 
it is absolutely sure, judging by the intervals between 
the tooth marks, that a certain allosaurus did prey 
upon this brontosaurus, and we are justified therefore 
in bringing the two skeletons together. It is the first 
time that a fossil animal has been mounted standing 
over its fossil prey." 

A vivid picture of the final scene of such a combat 
between the two titanic reptiles, the flesh eater and 
the massive "thunder saurian" — brontosaurus — is ob- 
tained from the accompanying reproduction of Mr. 
Charles R. Knight's water-color drawing, while the 
photograph shows the characteristic attitude given to 
the mounted skeleton, as well as the long string of 
vertebras, pelvis, ribs, etc., of the overthrown bronto- 
saurus, beneath the feet of the allosaurus. That the 
beast waged constant warfare upon, and probably put 
to death its other still larger herbivorous contempo- 
raries, is shown by the finding of their bones all scored 
and bitten, with the teeth of allosaurus lying close by. 
A section of the vertebra? with the deep furrows and 
actual imprints made by the teeth of the allosaurus 
is shown in one of the accompanying photographs. 

In the mount the allosaurus is represented in the 
act of devouring the carcass of brontosaurus. The 
head is raised a little, and the fore limbs partly lifted 
in defiance-like attitude, as if to ward off other animals 
who might wish to share in the feast. This alert crea- 
ture was built for speed and strength, as well as for 
fighting erect; using the very long, powerful hind 




Fn»t View, Showing Double-Opposed-Cylinder Motor and Propeller on Its Crankshaft. 
SANTOS DUMONT'S LATEST AEROPLANE. 
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limbs, to advance by walking or running, in making an 
attack upon the most vulnerable parts, probably the 
throat, of the large dinosaurs. In erect attitude it is 
estimated the head was about twenty feet above 
ground. The massive hind limbs, eight feet long, with 
their huge claws, were well adapted to support the 
enormous frame and to hold down the body of Its prey. 
The short fore 
limbs, three feet in 
length, with their 
immense claws, 
were used exclu- 
sively, it is thought, 
for attacking and 
tearing off the flesh 
of a victim, and 
not for support. 
The heavy tail, 
twenty feet long, 
served to balance 
the body. A vivid 
idea of the size of 
the enormous 
claws and their 
flesh-tearing quali- 
ties can be judged 
from the illustra- 
tion, with the head 
of a man under- 
neath, one of the 
claws being twelve 
inches long. The 
skull was three feet 
in length, and 
many of the tiger- 
like teeth meas- 
ured three inches. 
This skeleton is 
thirty-four feet In 
length and eight 
feet three inches 
in height, and is 
one of the treas- 
ures of the famous 
Cope Collection, 
presented to the 
Museum by Morris 
K. Jesup, Esq., the 
president of the 
Museum, in 1899. 
The skeleton was 
discovered by F. F. 

Hubbell, a collector for Prof. Cope, in October, 1879, 
in the Como Bluffs near Medicine Bow, Wyoming, and 
not fcr distant from the famous Bone Cabin Quarry, 
opened by the American Museum, which has yielded 
the greatest number and variety of dinosaurs of any 
one spot in the world. Here, by geological uplifts in 
the- distant past, the earth has been thrown into a 
series of great rock waves or folds. In the downfolds 
of these, extending to some two hundred and seventy- 
four feet in thickness, has been found to exist a won- 
derful layer of entombed dinosaurs of enormous size. 
The allosaurus was taken to Philadelphia, where it 
remained in storage in the basement of Memorial 
Hall . for t)ver twenty years until purchased by Mr. 



Jesup, who paid $50,000 for the whole collection. In 
1899, after the purchase, Dr. W. D. Matthew, the Asso- 
ciate Curator, went to Philadelphia under instructions 
from Prof. Osborn, to superintend the packing and 
removal of the collection to the Museum. The boxes 
were still piled up just as they came from the West, 
and had never been unpacked, except in a few 



few specimens of the allosaurus obtained from the 
Bone Cabin Quarry. By comparison and study of the 
three allosaurus skeletons, with assistance and details 
from others, the missing bones were reconstructed and 
the few missing parts were carefully adjusted by Dr. 
Matthews. Nearly four years, at intervals, were de- 
voted to the preparation of the skeleton. The mount- 
ing was accom- 
plished by Mr. 
Adam Herrman 
and his assistants, 
Messrs. F a 1 k e n - 
bach, Lang, and 
Schlosser. Mr. Otto 
Falkenbach model- 
ed in the missing 
parts. 




Modelled by Ctela It. Knig ht, 



The Size of the Allosaurus Compared With a Horse. 

instances. It was thought that the Hubbell collection 
was not of any great value, as his letters from the 
field had not been preserved; and as some of his ear- 
lier collections had been fragmentary the balance was 
supposed to have been of the same nature. When 
the collection was unpacked at the American Museum, 
this lot of boxes, which was regarded as of little 
interest, was not opened until 1903. When this speci- 
men was laid out for examination, it was recognized 
as a prize. Although collected by the crude methods 
of early days, it consisted of nearly a complete skele- 
ton, with the bones in wonderfully fine preservation. 
They were dense black, hard and uncrushed, even bet- 
ter preserved and somewhat more complete than the 



The American 
consul general at 
Cape Town, South 
Africa, is establish- 
ing a commercial 
information bureau 
and reading room 
in order to promote 
the sale of our 
goods In the sur- 
rounding region. 
The intention is to 
furnish to prospec- 
tive buyers accur- 
a t e information 
with regard to the 
nature, quality, 
price, and the like, 
of every class of ex- 
portable commodity 
produced in this 
country. 

Circulars are be- 
ing distributed in 
the territory to be 
covered bringing 
the bureau to the 
attention of those 
likely to be inter- 
ested, and inviting 
correspondence. 

It is hoped that 
American manufac- 
turers will take ad- 
vantage of this opportunity to easily enter the rich 
field opened to them and that they will send to the 
consulate their catalogues, price lists showing whole- 
sale and retail discounts for goods to be exported, and 
all other useful information that they possess. 



Another Eruption of Vesuvius. 

After two months of inactivity, Mount Vesuvius is 
again emitting clouds Of smoke from three fissures 
around the old crater. Much rumbling and roaring is 
also heard. Because of the late earthquake in Cala- 
bria, some alarm Is felt, for the great eruption of 
April, 1906, followed after the Calabria earthnuake in 
1905. 




The Three-Foot Skull and the Large, Tiger-Like Teeth 
of the Allosaurus. 



Teeth Marks on the Vertebrae of a 
Brontosaurus. 

A CABNIVOB0US DIN0SAUB. 



The Short Fore Foot of the Allosaurus, Showing the 
Huge Size of the Clans. 
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BECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

INSULATING-FIXTURE. — L. Steinberger, 
New York, N. Y. Mr. Steinberger's invention 
relates to an insulating fixture adapted for use 
in connection with arc lights ; also as a sus- 
pension device in connection with span wires, 
and is especially serviceable as an insulating 
support and strain member, and may be eta- 
ployed as a turn buckle. It may be used in a 
variety of ways for insulating conductors, and 
is well adapted to act in combination with 
other fixtures. 



Of Interest to Farmers. 

IRRIGATING OR DITCHING PLOW.— M. 
Jackson, Mabton, Washington. The object of 
this invention is to produce a plow which is 
especially adapted for making ditches, for clear- 
ing ditches already constructed or for culti- 
vating between the rows of corn, potatoes, etc. 
The construction enables a plow to have a 
knife attached thereto for cutting away roots 
of weeds and similar growth between the rows 
when the device is used as a cultivator. 

COTTON-CHOPPER.— G. M. Head, Marianna, 
Ark. The invention pertains to cotton thinners 
or choppers adapted to be used by cotton plant- 
ers for thinning or blocking out the rows of 
growing cotton. The object is to produce an 
implement which may be advanced by a draft 
animal down the row of growing cotton ; the 
construction being such that the implement 
operates automatically to thin out or chop 
Out parts of the growing plant. 



Of General Interest. 

TOBACCO-PIPE. — E. Vallance, New York, 
N. Y. In this instance the object of the 
improvement is to provide a means for clean- 
ing the interior of the pipe-bowl. In opera- 
tion, for cleaning the pipe, the rotating part 
is to be rotated, which will rotate the blade 
in the pipe body, thus effectually cleaning the 
same of incrustation that may be therein. 

BEER-TAPPER. — R. B. Spikes, Bisbee, 
Ariz. Ter. The invention is in the nature of 
a new beer tapper, for use in simultaneously 
drawing beer from a barrel and admitting com- 
pressed air, and it consists in a novel construc- 
tion and arrangement of tapping devices, part 
of which are permanently fixed in the barrel, 
and part retained at the bar or dispensing 
place and are applied by the barkeeper by 
being coupled on to the permanently attached 
members on the barrel. 

AMALGAMATOR.— G. E. Paullins, Colo- 
rado Springs, Col. The amalgamator is an 
apparatus for use in extracting gold and silver 
from refractory ores, a portion of these metals 
being converted into amalgam with mercury 
in the receptacle into which pulverized ore is 
delivered and wherein it is treated mechanically 
and electrically, and the fine ore separated 
from such metal in the free state being re- 
moved by mechanical means. 

SPRINKLER. — G. Buelna and A. R. Poett, 
Santa Barbara, Cal. The invention relates to 
sprinklers as used in sprinkling lawns, etc., 
relating to those which are placed at any 
point of the lawn and automatically revolved 
by the reactive force of the water and throw- 
ing the same thereabout. It is adjustable to 
throw a spray at any angle, thereby increasing 
or decreasing the radius at which the major 
part of the water falls ; or, the angle may be 
changed 180 degrees, in which case the rota- 
tion will be reversed. 

PIANO-PROTECTING PAD.— Katherine M. 
Keowen, New York, N. Y. The invention re- 
fers to improvements in devices adapted to be 
used in connection with pianos or other sim- 
ilar instruments to protect the front panel 
from being accidentally marred or damaged by 
the shoes of the player. The object is to con- 
struct a device compact and complete in itself 
which may be very readily and easily applied 
or removed and which does not mar or injure 
in any way the piano on which it is used. 

INSTRUMENT FOR USE IN DETERMIN- 
ING THE FUNCTIONS OF CIRCLES.— A. S. 
H. Hitchings, Rio de Janeiro, Brazil. Many 
attempts have not solved the problem of 
"squaring the circle" except by methods of 
approximation. They have not been strictly 
accurate mathematically. While this inventor 
does not claim to have supplied this de- 
ficiency, yet he has succeeded in producing 
certain geometrical constructions which have 
provided him with means for forming an in- 
strument for use in determining the area and 
circumference of a circle from a known diam- 
eter. 



Hardware. 

RAZOR.— L. Heuser, New York, N. Y. The 
inventor provides a razor with a blade adapted 
to be detachably secured to a shank, and con- 
structed of thin, flat metal adapted to be read- 
ily ground at its edge thereby avoiding the ex- 
pensive operation of hollowing out the sides 
of the razor blade by the grinding process, 
which frequently results in drawing the tem- 
per to a greater or less extent and preventing 
blades from being tempered in accordance with 
a uniform standard. 



Household Utilities. 

WATER-CLOSET LID AND DEVICE FOR 
PREVENTING SEATS FROM SPLITTING 
AND WARPING. — J. E. Albright, Greensboro, 



N. C. This invention is applicable to closet lids 
or covers as well as seats. The closet seat has 
a continuous circular groove in its inner side, 
a circular metal hoop is arranged in the groove, 
the normal diameter of the wire being slightly 
less than the diameter of the groove. Thus 
the hoop when expanded under influence of 
heat, is of sufficient diameter for insertion in 
the groove and then upon cooling grips the 
inner wall of the groove by contractile force 
induced by lower temperature. 

COMBINED KNIFE AND FORK. — W. R. 
Brown, Tidioute, Pa. The object of the in- 
vention is the production of an article which 
will carry a knife blade and a fork normally 
in a folded relation and attached together in 
a convenient handle, the latter being made in 
separable parts so that the device may be ca- 
pable of use as a knife and fork. 

MOSQUITO-NET SUPPORT.— F. D. Rap- 
pelee, Green Bay, Wis. A purpose of the in- 
vention is to provide an economic type of net 
support, capable of being compactly folded, and 
of being quickly and conveniently unfolded and 
placed in position on the frame of a bed, cot, 
or like article of furniture, arching over the 
same whereby to support a net at a point 
above the bed or cot at its sides and ends. 



machines and Mechanical Devices. 

FEEDING AND TENSION MECHANISM. — 
B. W. Scott, Detroit, Mich. The invention re- 
lates to machines for forming tubes by con- 
voluted winding bands or strips of paper or 
other fibrous material coated with cement upon 
a mandrel, and the object of the improvement 
is : — to provide means for unwinding the band 
of tube material from the roll and drawing 
it through the coating mechanism at such a 
speed as to supply the winding mechanism as 
the material is required, and to stop this sup- 
ply when none is required. 

VENDING-MACHINE. — J. J. Ronan and 
J. F. Barry, Jersey City, N. J. The invention 
in this case relates to vending machines, de- 
signed especially to provide coin controlled 
mechanism, adapted to permit a ticket to be 
withdrawn from the machine on depositing 
therein a coin of any desired denomination. 
While capable of being used for various pur- 
poses it is especially suitable for use in dis- 
tributing railway transfer tickets. 

GEARING. — J. W. Leonard and H. E. 
Brown, Washington, Pa. In the present patent 
the invention is designed for the provision of 
a gearing which is strong in construction, very 
effective in operation, and durable in use, and 
especially adapted to be employed in connection 
with convertible gas and steam engines for use 
in operating oil weTls. 

ATTACHMENT FOR AIR - SHIPS. — A. 
Mathews, New York, N. Y. This invention is 
designed to be applied to air ships having 
suitable propelling and steering mechanism, and 
has for its object to provide mechanism for the 
purpose of elevating the device to which it is 
applied. The device may be applied to air 
ships of any suitable construction having any 
desired means for propelling and steering the 
machine. 



Prime movers and Their Accessories. 

CRANK-SHAFT.— T. J. Fay, New York, N. ?'., 
and J. M. Ellsworth, Bernardsville, N. J. 
The invention refers to improvements in crank 
shafts, and more particularly to sectional or 
knockdown crank shafts adapted for use in con- 
nection with engines, compressors, and the like, 
and the object is to so construct the device 
that the shaft may be made of the minimum 
length and the ball bearing support thereof 
may be brought as close to the throw as pos- 
sible. 



Railways and Their Accessories. 

TORPEDO-PLACER. — F. James, Lanesboro, 
Pa. One purpose of the invention is to pro- 
vide a device for placing a torpedo on the 
track in position to be exploded, and for auto- 
matically exploding the placed torpedo by the 
passage of the train should the engineer run 
by a semaphore set against him. Another is 
to operate the torpedo feeding mechanism and 
mechanism for setting the striking device, from 
the same lever employed to operate the signal. 

CAR-DOOR. — T. A. Corson, Portland, Ark. 
A door constructed in accordance with Mr. 
Corson's improvement cannot be fouled by 
freight falling against the door, since it swings 
entirely clear of the door opening when being 
opened, and moreover may rock on a vertical 
axis' owing to its being mounted on a single 
wheel. By supporting the door from a single 
wheel or roller, only a short section of track 
is necessary and warping of the door will 
not impede the free movement thereof. 



Pertaining to Vehicles. 

SHOCK-ABSORBER.— W. E. Slater, San 
Francisco, Cal. In its preferred arrangement 
the invention embodies an axle having a cavity 
therein, in which is movably fitted a part in 
connection with the body of the motor vehicle, 
between the walls of which cavity and said 
part is arranged a pneumatic cushion provided 
with a supply device automatically regulated 
by the movement of the vehicle body and its 
connections. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



NEW BOOKS, ETC. 

Development of the Locomotive Engine. 
By Angus Sinclair. New York: An- 
gus Sinclair Publishing Company, 
1907. 6x8% inches; cloth; 661 
pages, 400 illustrations. Price, $5. 
This well-written book will be read with 
pleasure and profit, not only by American rail- 
road men, but also by the large number of 
those who, while they have no practical 
knowledge of the locomotive, take a warm in- 
terest in this the most scientific and the most 
wonderful form of the steam engine. Mr. 
Sinclair's practical knowledge of the locomo- 
tive engine both in Great Britain and in this 
country has well fitted him for his task, which 
has extended over a period of many years. 
Unfortunately, the history of early locomotives 
is so clouded by the contradictory accounts 
found in contemporary literature, and the sub- 
sequent destruction of original drawings and 
records, that to those who have given the 
subject any study, it has become an axiom 
that to write accurate locomotive history is 
now practically impossible. Recognition of 
this fact will disarm much adverse criticism 
which might be leveled against this and other 
treatises on the subject which have been issued 
from time to time, and we take pleasure in 
saying that the present work is by far the 
best of its kind ever published. The sketches 
of the lives of American engineers who helped 
to develop the locomotive engine, together with 
some accounts of the early history of Amer- 
ican railroads, will be read with interest and 
pleasure. The engravings, over 400 in num- 
ber, illustrating the origin and progress of the 
locomotive engine, are, as a rule, well executed, 
but there are some notable exceptions, espe- 
cially those showing British locomotives, and 
we would suggest that the imperfect outline of 
Stephenson's "Rocket" of 1829 be replaced by 
a correct drawing in the next edition of the 
book, which will, doubtless, be soon wanted. 
The "Rocket" was, in many respects, the most 
remarkable locomotive in the world, for it 
possessed all the essential features of the en- 
gine of to-day, and its details are worthy of 
study. Speaking generally, the development of 
the British locomotive has not, in the present 
work, received the attention which we think 
the subject merits, but in this regard Mr. 
Sinclair has done better than the English loco- 
motive historians, who in their records have 
practically ignored the history of the American 
locomotive. The chapter on valves and valve 
motion is valuable, for there has been more 
study devoted to these organs of the locomo- 
tive engine than to any other, as the numerous 
examples here given fully demonstrate. The 
book is written in an entertaining style, and 
we can cordially recommend it. 

The Ought-tq-go. London : Sampson 
Low, Marston & Co., Ltd., 1907. 
Paper; 80 pages; illustrated. Price, 
1 shilling net. 
A humorous brochure at the expense of auto- 
mobilism, written in an essentially British 
vein of humor, which has been popular for the 
last seven years. The effort is by no means 
the worst of its kind, and will be appreciated 
by those who decry automobiling, while motor- 
ists will be able to smile at the sometimes 
rather cruel sarcasm of its pages. 

Outstanding Errors of the Nautical 

Almanac. By Dodge P. Blackstone. 

Berlin, Wis. : George C. Hicks. 

Price, $1.50. 

A method of correcting the calculations of 

the Nautical Almanac with respect to the 

errors due to the shifting of the poles. 
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For which Letters Patent of the 
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Advertising device, P. F. Van Haider 872,700 

Aerial vessel, F. B. Ashley 872,778 

Air brake, automobile, J. T. Johnson 872,732 

Airship, Fadda & Di Lorenzo 872,334 

Alarm apparatus, L. W. Pennington 872,581 

Album, H. Uffner 872,547 

Aluminium and other metals, producing, 

H. S. Blackmore 872,985 

Amusement device, C. C. Keen 872,627 

Animal trap, A. Johnson. 872,429 

Atomizer, oil, W. & H. C. Foster 872,649 

Attachable table, J. Connors 872,905 

Auger, earth, A. T. Smith 872,763 

Automobiles, air guide or steering device 

for, J. T. Johnson 872,820 

Axle lubricating device, E. Armstrong 872,984 

Bake pan, adjustable, J. Mio 872,837 

Bale tie machine, A. H. & J. H. Symons. . 872,770 

Baler, hay, F. A. Rowekamp 872,850 

Baling press, T. A. Jones 872,431 

Baling piess packer, D. B. Bellinger 872,639 

Balloons, car suspension for motor, A. 

von Parseval 872,539 

Banana case, W. Bell 872,788 

Bandages, receptacle for antiseptic, O. C. 

Schulz 872,379 

Bar handling apparatus, E. E. Slick 872,383 

Barrel cover, J. F. East 872,614 

Barrel head fastener, G. L. Richards 872,749 

Bathing and massaging device, A. Mattison. 872,441 

Bearing, antifriction, T. A. Blakely 872,709 

Bearing, antifriction wheel, J. P. Wulff . . . 872.397 

Bearing, shaft. W. E. Ver Planck 872,365 

Bed bottom, Powers & Klipf el 872,681 

Bed bottom fabric, C. B. Fraley 872,995 

Bed sheet, tent, and sleeping bag, stock- 
man's combination, F. W. Burch 872,404 

Beer coil cleaner, H. Blackburn 872,494 

Belting, C. F. Aaron 872,882 



Binder, loose leaf, A. A. Tait 872,388 

Binder, loose leaf, M. W. Patrlc 872,968 

Binding bars and similar purposes, fasten- 
ing device for, P. MacGregor 872,948 

Blowing engine, W. Aiken 872,492, 872,603 

Bluing device, M. P. Wood 872,879 

Boat, E. Terrell 872,389 

Boat, B. F. Waters 872,870 

Boat, motor driven, H. Lemp 872,356 

Boiler, J. Lindner 872,438 

Boiler, L. Rowan 872,456 

Bottle, J. Boyce. 872,606 

Bottle, G. G. Wuchner 872,880 

Bottle attachment, ink, E. M. Case 872,711 

Bottle cap or closure, W. H. Niemeyer 872,672 

Bottle closure, H. S. Brewington 872,403 

Bottle, non-reflllable, A. W. Swanberg 872,475 

Bottle, non-reflllable, Campbell & Inghram.. 872,644 

Bottle, non-reflllable, Dwyer & Ottmann 872,913 

Bottles and the like, cap for syrup, J. S. 

Nash 872,671 

Bottles, Ink wells, etc., device for Ailing, 

C. A. M. Nystrom 872,536 

Box-covering machines, cover-applying ele- 
ment for, C. A. Garrett 872,925 

Box for candy and other articles, P. R. 

Warren 872,594 

Brake cylinder, W. K. Rankin 872.369 

Brake leverage system, G. Macloskie 872,661 

Brake shoe hanger, W. G. Price 872,541 

Brick machine, L. D. Wogoman 872,491 

Brush, bottle washer, H. Warshilsky, 

872 595 872 596 

Bucket, automatic, E. F. Atherton .'....' 872^634 

Buckle, back band, J. F. Conner 872.799 

Buckle, bale band, Patterson & Smith 872.969 

Bulling or polishing wheel, W. A. Painter. 872.966 

Buggy seat attachment, W. P. Grannis 872,410 

Building construction, W. V. Lee 872,658 

Building construction, E. D. Martin 872,954 

Buncher, side delivery, A. Smith 872,467 

Burner, M. W. Pitner 872,846 

Butter cutting machine, F. G. Hodell 872,422 

Buttonhole shield, J. Nickel 872.574 

Cabinet, sectional, H. P. Hamilton 872,415 

Cake forming machine, E. B. Anderson 872,885 

Calcium carbid, etc., manufacture of, J. C. 

King 872,351 

Can. See Measuring can. 

Can capping machine, electrically heated, 

M. H. Johnson 872,656 

Canteen, H. T. Donahoe 872,407,872,408 

Car bolster and underframe, A. E. Os- 

trander 872,965 

Car brake slack adjuster, W. G. Price 872,540 

Car coupling, G. P. Ritter 872,454 

Car door, J. N. Marquette 872.953 

Car grain door, T. F. Barton 872,785 

Car, motor, Van Ferls & Kneeland 872,774 

Car, passenger and like, A. Christianson. . . 872,557 

Car step, G. G. Comer, et al 872,902 

Car ventilator, T. H. Garland, reissue 12,729 

Car wheel chill, B. M. Carr 872,608 

Carbon dioxid, apparatus for the manufac- 
ture of, J. C. Stead 872,588 

Carbon producing apparatus, J. Machtolf . . . 872,950 
Carbon, production of amorphous, J. Mach- 
tolf 872,049 

Carbureter, G. H. Gere 872,505 

Carding engine feed mechanism, D. C. 

Fisher 872,719 

Carving machine, automatic, F. Streich.... 872.857 

Cash register, R. T. Piscicellt 872,845 

Cash register J. P. Cleal 872,901) 

Cash register support or carriage, C. Oes- 

terle, et al 872,742 

Cash tray, M. H. Smith 872,768 

Caskets, support for corpse in, J. I. Reno.. 872,584 
Cement and making the same, magnesium, 

E. Rueff 872,375 

Cement block, J. S. Pierce 872,364 

Cement cisterns or the like, form for, H. 

E. Votaw 872,393 

Cementation process, M. Ruthenburg 872,755 

Charm, hat pin, etc., G. H. Tilford 872,697 

Checker board, J. S. Ford , 872.923 

Chocolate and cocoa compound and making 

same, J. R. Hatmaker 872,416 

Chuck, drill, A. A. North 872,841 

Cigar cutter and match receptacle, G. W. 

Ansley 872,632 

Cigarettes, tobacco paper for, P. W. Cape- 
hart 872,987 

Clamping ring, J. Clark 872,899 

Clamping together pieces of wood, machine 

for, W. Jamieson 872,428 

Clock, electrically wound, A. De Vos 872.909 

Clock key, A. H. Porter 872.971 

Clothes line reel, W. Mbeller 872,838 

Clutch, power transmission, C. C. Tillotson 872,481 
Clutches, cooling device for friction, J. H. 

B. Bryan 872.607 

Coal cutting machine, H. L. Smith 872.765 

Coating apparatus, Porter & Jones 872,368 

Collar, garment, W. V. Eaton 872,914 

Combining and mixing tube, E, H. Palmer. 872,580 
Composition of matter, S. G. Wightman.. 872,705 
Compressors and motors, clearance control- 
ling mechanism for, S. A. Reeve 872,451 

Concrete molding machine, L. D. Ewing 872,333 

Concrete sidewalks, form for, J. R. & A. 

Zeiser 872.602 

Concrete wall mold, J. L. Richardson 872.750 

Control apparatus, A. T. Crocker . .872,990. 872.991 

Control system, G. H. Hill 872,563,872.938 

Controller, A. T. Crocker 872.329 

Controller operating mechanism, C. Fleming 872.720 

Controlling device, J. Howell i . . . 872,347 

Conveyer, gravity, C. H. Spence 872,856 

Cooler, F. J. D. Hullinghorst 872,427 

Cork extractor, bottle, A. P. Watt 872,485 

Corn, etc., apparatus for handling green. 

D. W. Archer 872,983 

Corset, C. H. Williams 872,876 

Cotton chopper, J. C. Bell . - 872,787 

Cotton picker, G. F. Green 872.340 

Crate, W. V. Boyle 872,792 

Crate, shipping, L. Wharton 872,600 

Cultivator, T. L. McDonald 872,443 

Cultivator, G. A. Plank 872,450 

Cultivator, J. W. Nilsson 872.575 

Cultivator draft equalizer, S. E. Bailor 872,784 

Cultivator, hand, W. J. McGehe 872,959 

Cupping device, electrical and thermal, E. S. 

Saighman 872,688 

Curb box, Sanborn & Young 872,458 

Curette, L. G. Langstaff 872.567 

Current converter, L. Wilson 872.549 

Current motor, alternating, F. Eichberg... 872,559 
Curtain and shade bracket, Truesdale & 

Thompson 872.862 

Curtain fixture, P. A. Houghtaling 872,516 

Curtain fixture, B. F. Tyler 872.698 

Curtain pole and support therefor, D. M. 

Sarkisian 872.689 

Curtain ring and traverse roll therefor, J. 

W. Leslie 872,947 

Curtain rod, Johnson & Myers 872,565 

Curtain suspending device, window, A. A. 

Page, reissue 12,731 

Cutter, C. W. & H. H. Snow *. 872.385 

Cutter head, solid back, C. W. H. Blood.. 872.890 

Damper regulator, electric, J. D. Bowne.. 872,893 

Davit, A. Welin 872,776 

Dental floss, J. D. Cutter 872,908 

Dental inlays and the like, making molds 

for, W. H. Taggart 872,978 

Die. See Glove cutting die. 

Dipping machine, W. M. Tulley 872,863 

Display cabinet, Hutcheson & Wilkins 872,942 

Display rack, curtain, H. R. Nelson 872.840 

Display stand, W. F. St. Clair 872,771 

Distribution system, E. M. Gerry 872,724 

Door check, I. R. Matthews 872,529 

Door fastener, S. P. Stevenson 872,470 

Door, grain, R. R. Tichenor 872,479 

Door lock, F. Piening 872.582 

Door plate and handle, Page & Shaw 872,579 

Draft equalizer, J. Schenck 872,460 

Drag, E. Hamilton 872,933 

Drawer attachment, desk, H. Bellmer 872,789 

Drum snare, H. Theophel 872,476 

Dye and making same, orange vat, Schmidt 

& Pretzell 872,585 

Dye and making same, safranin, H. 

Heimann 872,81 5 

Dyeing machine, D. F. Waters 872.597 

Dyeing machine, W. H. Fletcher 872.807 

Eccentric, F. W. Fleming 872,922 

Electric alarm. F. I. Johnson 872,430 

Electric circuit controller, H. W. Leonard . . 872,829 

Electric furnace, J. C. King 872,352 
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Electric meter case and support, T. E. 

Murray 872,572 

Electrical apparatus, C. J. Klein 872,432 

Electrode, R. J. Wlsnom 872,878 

Electromagnetically operated mechanism, J. 

M. Andersen 872,400 

Elevator, J. W. Shook 872,855 

Elevator, J. W. Brown 872,986 

Engines, charge forming device for internal 

combustion, F. Herbst 872,419 

Engines, packing for shafts for rotary 

steam, W. E. Ver Planck 872,366 

Envelop, t\ D. White 872,548 

Envelop, A. J. Hughes 872,730 

Evaporating apparatus, A. H. McDonald.... 872,533 

Explosive engine, A. G. Griswold 872,342 

Extension table, H. F. Holtmann 872,424 

Eveglass bridge spring, L. F. Adt.. 872,319 

Eyeglass spring, L. K Adt 872,320 

Fabric folding and stitching machine, J. 

A. Shufelt 872,381 

Fabric pressing device, H. Goodacre 872,930 

Fan, C. F. Scnnoor 872,690 

Fare register. Ohmer & Brldenbaugh "... 872,537 

Fastening devices, stud member of stud and 

socket, F. S. C'arr 872,796 

Feather drying machine. E. Elsemann 872,917 

Feed regulator. H. J. Averbeck 872,635 

Fencing stretcher, wire, B. F. Stuart 872,387 

Fender, W. H. Peters 872,449 

Fender adjuster. P. D. Wells 872,395 

Fertilizer distributer, J. M. Bishop 872,553 

Fifth wheel, C. A. Walter 872,591 

Figure for projecting balls or the like, 

mechanical, H. O. & J. O. Roberts 872,371 

File, document, R. P. Johnston 872,657 

Filter, C. E. Leonard 872,437 

Filter, revolving. O. II. Fairchild 872,616 

Filtering plate and making same, porous. 

P. D. Gray 872,621 

Fire doors. Arc shutters, etc., automatic re- 
leaser for. H. J. Podlesak 872.680 

Fire extinguishing valve. A. Blauvelt 872.791 

Firearm sight. Wlndriilge & Wilcox 872,706 

Fireproof door, shutter, and the like, F. 

W. Newman 872,534 

Fish hook, F. J. Hipp 872,817 

Fish hook spreader and suspender, J. B. 

narig 872,934 

Fish trap. E. B. Carwile 872,550 

Floor slab, C. B. Grady 872,726 

Fluid supply svstems, fitting for. E. H. 

Gold 872.338 

Flush tank, A. H. Harman 872.935 

FiKjiler tie. II. A. Y. Burkhart 872,643 

Form, dress, R. Corsensky 872.406 

Form, garment shaping and pressing, S. E. 

Dugglns 872,718 

Frame and back retaining device therefor, 

R. A. Nock 872,673 

Frequency changer. J E. Noeggerath 872,5:15 

Front sight. W. I.. Marble 872,360 

Fruit gathering apparatus, E. U. Smith.. 872.704 

Furnace grate, Washburn & Granger 872,869 

Furnaces, air molstener for, W. A. Cun- 
ningham 872,330 

Furnaces, rabble shaft and arm for, A. V. 

Leggo 872,827 

Garbage crematory, I. D. Smead 872,466 

Garment, J. A. Shufelt 872,380 

Garment holder. G. H. Whcary 872,488 

Garment support for wardrobe. J. T. Batts 872,401 
Garments in a folded condition, apparatus 

for maintaining. L. P. Gage 872,924 

Gas burner, W. V. D. Kelley 872.350 

Gas burner, G. A. Crotto 872.609 

Gas burner, inverted. O. Mannesmann 872,833 

Gas burner, inverted incandescent, M. 

Pledath 872.367 

Gas engine, Watts & Morrison 872.598 

Gas heater, Gibson & Royal 872.811 

Gas producer. E. D. Hopcroft 872.623 

Gas purifier, D. F. Nlsbet 872,576 

Gas washing apparatus, C. E. Sargent 872.975 

Gate, J. Plepergerdes 872,844 

Gear, variable speed and reversing, F. 

Markgraf 872.952 

Gearing, G. W. Mascord 872.528 

Glasses, apparatus for washing, A. Vodoz. 872.702 

Glove, J. E. Landon 872.354 

Glove cutting die, J. P. Moller 872.606 

Grain binder, C. Maul 872.663 

Grain conveyer. E. II. Schroeder 872,462 

Grain drill, Sturrock & Johnson 872,590 

Grain, separating garlic or the like from, 

H. J. Gehr 872,927 

Grapbopbones and the like, pitch Indicating 

device for, T. Zoebl 872,399 

Grate, tilting fire. A. Carswell 872,710 

Grinder, band saw wheel. D. C. Crlvyea 872.907 

Grinder, disk, Ross & Riddell 872,372 

Grinding mill. Allen & Blnlaek 872,321 

Gun, magazine air, D. F. Policy 872,747 

Hame and truce connector, J. M. Cooper. . . 872,499 

Hammer, J. C. Bates 872,886 

Handle. See Tool handle. 

Harmonica, F. Strauss 872.589 

Harrow, Mohr & Duvanel 872,957 

Harrow attachment, J. Sticklev 872.540 

Harrow, revolving, J. T. Hlbler 872.562 

Harrow tooth attachment. W. B. St. John. 872.386 

Harvester cutter, W. D. Wheat 872.980 

Harvesting cotton, means for, G. F. Greene 872,341 
Harvesting machine, corn, J. H. Johnson.. 872,821 

Harvesting machine, pea, L. B. Baxter 872,887 

Hat stand, folding, F. Goerllnger 872,929 

Header and thrasher, R. Sikora 872,465 

Heat regulating apparatus, W. A. Com- 

stock 872,714 

Heating apparatus, steam, F. C. Fulsford. 872,847 
Heating burner for vaporized liquid com- 
bustibles, multiple. Friedmann & 

Knoller 872,810 

Heating device. T. Sharp 872,853 

Heating furnace, F. E. Swift 872,858 

Heel extension, shoe, J. & F. Grossman.... 872,413 
Heel seat maker and counter pounder, 

rotary, I. E. Fletcher 872,617 

Hemp breaking machine, T. & W. B. Hop- 
kins 872.496 

Hide working machine, A. E. Whitney 872,489 

Hinge, locking. F. J. Gllroy 872.650 

Hoist apparatus, grab bucket, S. H. Llbby 872.523 

Hoist controller, Libbv & Baker 872,524 

Hoisting engine, steam. J. W. Smith 872.977 

Hook and eye, C. Umnitz 872,772, 872,773 

Hook and eye mounting, V. L. West 872,873 

Horseshoe calk. G. W. Fenstemaker 872,921 

Horseshoe roughing calk, von Marsovszky & 

.Tobban 872,440 

Hose coupling, B. A. Schwabe 872,463 

Hose supporter, O. B. Oyer 872.677 

Hose toe protector, R. D. Weakley 872.394 

Hot water heater. W. R. De Harpporte... 872.612 

Hub, wheel, W. J. Connally 872,715 

Humidifier, J. J. Smith 872,384 

Hydrocarbon burner, ('amine & Goble 872.988 

Hygrometer, G. L. Warnken 872,593 

Hygrometer for regulating humidifying and 

heating systems, S. W. Cramer, reissue 12,727 
Ice cream freezer and churn, I. T. Babbitt 872,636 

Igniter, magnetic, C. E. Duryea 872,503 

Ind"v for recording instruments, C. E. 

Vawter, Jr 872,391 

Indicating and registering device, J. Runyon 872,753 

Indicating device, W. A. Hall 872.623 

Induction motor, E. F. W. Alexanderson . . 872,550 

Induction motor, B. A. Behrend 872. 708 

Ink well, F. Resderk 872,973 

Inking pad. S. D. Ruth 872,751 

Insulation for high voltage electric conduc- 
tors, s.vstem of, F. M. Locke 872.569 

Insulator. Scherer & Fashbaugh 872,756 

Insulator, A. S. Deem 872,993 

Internal combustion engine, L. T. Gibbs 872.336 

Internal combustion engine, A. Campbell.... 872,497 

Internal combustion engine, F. Moser 872,571 

Ironing board, i. G. Shepard 872.854 

Irrigating pipe, W. Connolly 872,904 

Jacquard card wire, L. Diefenbach 872,910 

Journal box, A. Thomas 872,695 

Knife guard, rotary, Bechtel & Ball 872.889 

Knob and kev fastener, combined door, C. 

H. Ruel 872,376 

Knockdown tank, J. C. Hames 872,813 

I.aliel affixing machine. F. E. Taylor 872,859 

Label gumming or moistening machine, A. 

Von Auw 872,392 

Lamp extinguishing mechanism, C. P. Gif- 

f ord 872,725 

Lamp, incandescent gas, C. A. Campbell.. 872,895 
Lamp, street, R. Momand 872,958 



Wood-working 
Machinery 



For ripping, cross-cut- 
tins, mfteririff, grooving, 
boring, scroll-sawinp edge 
moulding, mortising; for 
working wood in any man- 
ner. Send for catalogue A. 

The Seneca Falls M'f'g Co., 

695 Water St., Seneca Falls, N. Y. 




Engine and Foot Lathes 



MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 

Fnnt anrl Dnuiar and Turret l.attaea, Plan. 
rUUl alia rOWBl ers.Sbapers, and Drill Presses. 
SHEPARD LATHE CO.. 133 W. 2d St. Cincinnati, O. 



Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Pree 
VEEDER MFG. CO. 
18 Sargeant St. 
Hartford* Conn. 
Cyclometers, Odometers, 
Tachometers, Con nters 
and Fine Castings. 




PATENTS 



Oar Hand Book on Patents, Trade-Marks, 
etc., sent free. Patents procured through 
Mann A Co. receive free notice In the 

Scientific Americas 
MUNN & CO., 361 Broadway, N. T. 
Branch Office: 826 F SCWaetilngton.D.C. 



FRICTION DISK DRILL 

FOR LIGHT WORK. 
Hub These Great Advantages! 

The speed can be Instantly changed from to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 
within its ranee — a wonderful economv in time and great 
saving in dri 1 1 breakage, tW Send lor Drill Catalogue. 

W. F. & JNO. BARNES CO., 
Established 18 72. 
1999 Ruhr Street, - - Rock ford, 111. 




BLAI\E For SOI 



FLUX 

For SOLDERING 



TRADE HASH. 



Patent 
Applied for 




Sample tube postpaid 80c. 
BLAKE SIGNAL & MFG. CO., 246 Summer St., Boston, Mass. 



SORE THROAT 

To prove the Efficiency of 

Hydrozone 

to Sore Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to anyone mentioning this paper 

and sending 10 cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
genuine without my signature on 
label. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug- 
gists. 



Chemist and Graduate of the " Ecole Centraie des 
Artes et Manufactures de Paris " (France) 

Dept. V, 63 Prince Street, New York 



A Homemade 100=Mile 
Wireless Telegraph Set 

Read Scientific American Supplement 1605 for a 
thorough, clear description, by A. Frederick Collins, of 
the construction of a 100-mile wireless telegraph outfit 
Numerous, adequate diagrams accompany the text. 
Price 10 cents by mail. Order from your newsdealer or 
from 

MUNN & CO., 361 Broadway, New York 



(The Lambert 18 "Friction Flyer" 
$800.00 
Write (or catalogue describing our full line 
THE BUCKEYE MFG. CO. Anderson, Indiana 




?Su USE GRINDSTONES? 

If so we can suppiy you. Alt sizee 
mounted and unmounted, always 
kept in stock. Rememoer, we make a 
Bpecialtyof sel ecting stones for all spe- 
cial purposes. Send for catalogue " I " 

The CLEVELAND STONE CO, 

2d Floor. Wilshire. Cleveland. 0. 



ON THE LEVEL" 

Yon see In an instant just "where" v 
work is out by using the "W hlch Way " I 
. Pocket Level. Sf*e of aslU-er dollar, %-tu. 
| thick, neatly nickeled. Sample for twenty- 
five 2-cent stamps. t^"Calipercatalo K free. ( 
E. G. SMITH CO., Columbia, Pa. 
I ["^Liberal Inducement* to Afrentft. 




What a comfort to know instead of to assume that you are right 

American 
Homes and Gardens 

gives its readers the experience of experts in solving 
the most difficult HOME PROBLEMS. It is a 
thoroughly practical magazine having the word 
"Home" for its keynote. 

How to Build the Home 

<I Floor plans and details of construction of houses 
of moderate cost as well as more pretentious man- 
sions are a feature of each issue. 

How to Decorate the Home 

<I The most experienced decorators in the country 
describe how the best and most artistic results are 
attained from the point of expenditure, and the more 
important one of satisfaction. 

Howto Plan and Lay Outthe Garden 

<J The frame of the House-picture is the garden, 
and success in its treatment means that each tree and 
shrub is correctly placed as well as properly grown, 
hence this department will be found most helpful. 

Outdoor Life and Amusements, Articles on House Industries, 

every phase of country life is authoritatively discussed from month to month in its pages. 
Q "American Homes and Gardens" is conceded to be the handsomest magazine pub- 
lished in America. Its illustrations are largely reproductions of original photographs 
printed in duo-tone. Its beautiful cover printed in colors changes each month, and is 
always a work of art. <J Subscription price, $3 per year. <J If we receive your orderfor 
a year's subscription now we will send you the Novem- 
ber and December, 1907, numbers free; in other words, 
fourteen months for price of a year's subscription. 

SPECIAL LIMITED OFFER 

WE have in stock a limited number of copies of 
Barr Ferree's sumptuous book, "American 
Estates and Gardens. ' ' The book describes 
some of the stateliest Homes and most charming Gar- 
dens in America. It contains 340 pages and 275 
illustrations which are nearly all reproductions of 
original photographs. It is beautifully printed on 
double coated paper, artistically bound and sells for 
$10. 00 per copy. Q To the first 200 persons answer- 
ing this advertisement and remitting us $7. 50 we will 
send a copy of the book, postage or express prepaid, 
and also enter a subscription for "American Homes 
and Gardens" for one year to be sent to any address 
in the United States. 

Address MUNN & CO., No. 361 Broadway, New York 




Lamp, tungsten electric incandescent, J. 

A. Heany 872,936 

Lamps from a distance, device for lighting 

gas, G. Himmel 872,421 

Lantern burner, C. P. Gilford 872,928 

Last, H. F. Loewer 872,525 

Last, link, 0. F. Pym 872,972 

Latch and lock, door, L. C. Campbell 872,896 

Lathe and shaper tool, F. Sehulz 872,760 

Lavatory appurtenance, J. S. Burn 872,8941 

Lawn edge trimmer, F. W. Theberath 872,861 

Lawn sweeper, T. T. Eldred 872,409 

Leaf turning apparatus, G. H. Meyer 872,665 

Legging, T. W. Hamilton 872,727 

Letter sheet, R. Reed 872,3711 

Lifting Jack, S. D. McMahon 872,8:19 

Lime hydrating machine, J. H. Van Glahn 872,390 

Line holder, Altman & Silverman 872,604 

Linotype machines, assembling elevator for, 

B. L. Parkinson 872,967 

Linotype printing plates, forming plate 

high, E. C. Bruen 872,794 

Liquid meter, J. W. Ledoux 872,435 

Liquid meter, Ledoux & Ball 872,436 

Loader, hay and grain, I. Gordon 872,651 

Loader, shock, K. S. Satre 872,459 

Loading apparatus, J. Collins 872,901 

Loading machine, gravel, A. Knutson 872,735 

Loading mechanism for manure, hay, and 

the like, A. W. Brodeen 872,793 

Locking means, E. G. Adams 872,883 

Loom for the manufacture of tufted or pile 

fabrics, T. Greenwood 872,506 to 872,508 

Loom picker check, W. H. Ayer 872,780 

Loom picking motion, W. H. Ayer 872,781 

Loom shuttle check, W. H. Ayer. . 872,779, 872,782 
Looms, thread cutter /or weft replenishing, 

E. S. Stlmpson 872,471 

Lubricators, distributer for force feed, R. 

H. Elkins 872,803 

Mail bag catcher, F. Molehor 872.604 

Mall bag catching device, J. E. Smith 872,767 

Malt house and apparatus, W. P. Rice, re- 
issue 12,728 

Measuring and indicating velocity, mechan- 
ism for, J. E. Boyd 872,325 

Measuring can, graduated, C. P. Tolman.... 872,482 
Measuring instrument, electrical, W. E. 

Sumpner 872,474 

Measuring tank, automatic, F. N. Lowry.. 872,359 

Measuring tank, liquid, P. C. Clark 872.989 

Mechanical movement, A. O. Wlegant 872,875 

Merchandise holder, D. F. Greenawalt 872.411 

Metal, composition of, R. C. Totten 872,485 

Metallic case or casket, A. McKenzle 872,740 

Mixing machine, Cunningham & McPher- 

son 872,610 

Mixing machine, G. Hiller 872,729 

Molstener, broom, E. M. Thomas 872,696 

Mop wringer, J. C. Rink 872.974 

Motor control apparatus, automatic, G, H. 

Hill 872,515 

Motor control svstem, W. J. Richards 872,684 

Motor control s.vstem, G. H. Hill 872,9:10 

Motor controlling system, J. D. Ihlder 872.:149 

Motor starter, A. W. Mans 872,527 

Muffler, D. Reld 872,453 

Multiplying attachment, C. A. Wayland. . 872,871 
Musical instrument, automatic, T. Dan- 

quard 872,611 

Musical instruments, actuating mechanism 
for pneumatically operated, R. W. 

Pain 872,678 

Napkin holder, D. Sellers 872,852 

Net, minnow, Grau & Nelson 872,652 

Number frame, interchangeable, R. A. 

Stevenson «72,769 

Nut lock, Rulli & Pepe 872,752 

Nut lock, Chapman & Foss 872,897 

Nut lock or fastening device, Hemann & 

C.uenther 872,816 

Oil burner, J. C. Ziegler 872,398 

Oil switch, E. M. Hewlett 872,513 

Oranges and other fruits, machine for brush- 
ing and revolving, W. D. Smith 872,468 

Ore concentrator, J. R. Capps 872,555 

Organ pipe, A. Gottfried 872,931 

Oscillating piston engine, C. A. Breds- 

vold 872,496 

Packaging materials, machine for, G. A. 

Lee 872,521 

Packing case, sheet metal, A. T. Kruse.... 872,998 
Packing for turbines, shaft, J. Wilkinson. 872,396 
Pad. See Inking pad. 
Pall for lard, etc., sheet metal, J. Danz, 

2nd 872,992 

Paint and varnish, removing, C. J. Fess . . . . 872,561 

Paint compound, C. J. McLennan 872.960 

Pan lifter, pie. J. Ray 872,683 

Panel board, metering, A. C. McWilllams. . 872,670 
Paper and the like, apparatus for coloring 

roll. F. C. Wlckel 872,777 

Paper barrel, E. P. Everett 872,918 

Paper machines, pattern roll for, O. Ham- 
mer 872,345 

Pen holding and releasing device, J. O. & 

H. E. Dodge, reissue 12,730 

Phonograph horn, F. B. Norman 872,577 

Photographic plates, packing box for, A. 

B. Sheppard 872,761 

Photographic stand, Lambert & Land 872,43:1 

Piano action, J. Anderson 872,551 

Piano bench, A. W. Cleveland 872,498 

Piano capo tasto bar, P. Weber 872,487 

Picture exhibitor, E. C. G. Roesler 872,455 

Picture machines, magazine for moving, J. 

J. Pink 872,970 

Pipe coupling, R. S. Lord 872,659 

Pipe coupling, automatic train. P. Hlen.. 872,514 

Pipe Joint, J. G. Liddell 872,358 

Pipe Joint, H. Morris 872,442 

Pipes, automatic connector for train, P. 

Beahm 872,707 

Piston, E. H. Beazell 872.786 

Piston rod lubricator, E. G. Hagadorn 872,622 

Pivoted bin, D. H. Malone 872,662 

Planter, Schofleld & Ray 872,461 

Planter and fertilizer distributer, combined, 

W. W. Harris 872,814 

Planter attachment, A. Sherman 872.542 

Planter, seed, D. H. McGuire 872.363 

Plow attachment, C. I. Mattingly 872,834 

Plumber's tool, I.. D. Putney 872.748 

Plunger elevator, J. W. Brown 872,327 

Pneumatic motor, W. F. Rothe 872,751 

Pocket books and hand bags, safety lock 

for, F. P. Geyer 872,619 

Polishing wheel and mandrel therefor, L. 

E. Hall 872.932 

Pool ball carrier, J. A. Smith 872,760 

Power apparatus, internal combustion, S. A. 

Reeve 872.452 

Power transmission device, J. W. Hays... 872,512 
Power transmitting mechanism, G. Mal- 

burg 872.999 

Prepavment meter, H. & C. Gamwell 872,504 

Printing plates, treating, M. A. McKee 872,630 

Printing press cutting and feeding mechan- 
ism, R. C. Seymour 872,464 

Printing press inking arrangement, G. P. 

Fenner 872,805 

Pulley casing, sash, .T. H. Edwards 872.915 

Pump bucket, chain. F. G. Hodell 872.423 

Pump, deep well, Brlsco & Erlckson 872,:i2fl 

Pump, screw propeller, F. Marburg, Jr..... 872.361 

Pump, self -measuring, C. S. Jones 872.943 

Pump, self-measuring oil, J. B. Davis 872,501 

Puzzle. A. M. Davis 872.717 

Rag cutting machine. G. W. Hall 872.414 

Rail fastener and lock, J. O'Neil 872,743 

Rail Joint, W. P. Thomson 872,477 

Rail Joint, A. Morrison 872,532 

Railway, M. R. Longacre 872,8.11 

Railway cattle guard, E. A. Manny 872,951 

Railway crossings, audible warning signal 

for, Anderson & Stout 872,631 

Railway frog, 3. B. Strong 872.473 

Railway rail stay, II. H. Sponenburg 872,693 

Railway safety device, C. E. Boehringer. . 872,605 
Railway signal mechanism, J 1 . S. Payne.... 872,679 
Railway signaling apparatus, Dodgson & 

Howe 872.613 

Railway switch, R. B. Woodall 872,982 

Railway switch. C. I.. Houghton 872,997 

Railway switching and signaling apparatus, 

W. Macomber 872.570 

Railway tie, beam, or post, C. K. Mohler. . . 872,956 

Railway tie lifter, J. W. Norton 872.444 

Reamer, F. W. Letsch 872.522 

Receptacle forming machine, G. W. Max- 
well 872,835 

Reel, J. N. Landon 872,826 
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Classified Advertisements 

Advertising in this column is 50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must he accom- 
panied by a remittance. Further information sent on 
request. 



BUSINESS OPPORTUNITIES. 

KRANCB. Do you want to do business with France? 
I am contractor to the principal European Railway 
Companies, and have an important connection among 
the great constructors, engineers, mines, and automo- 
bile makers. 1 can introduce a suitable speciality. 
Have you one? No antiquities required. Would un- 
dertake agency of flrst-class high-speed machine tools 
for heavy cuts. Only soundttlrms treated with. Estab- 
lished 10 years in Paris. Best references given and 
required. Address Machinist, care of The Galignani 
Library, 224, Rue de Rivoli, Paris (France). 

WANTED.— Machine for polishing one side of Zinc 
Sheets. Also for making Celluloid Advertising Buttons 
(or working drawings enabling parties to make above 
machines). Manufacturer, Box 773, New York City. 

(JRKAT OPPORTUNITY.- Selling goods by mail; 
improved plan, new catalogue listing high-class mer- 
chandise. If you can invest $25 to S100, write us, we will 
show you an easy way. Mllburn-Hicks, 815 Pontiac 
Building, Chicago. 

A SEARCHLIGHT RANGE-FINDER.— To enable 
the pilot to operate the searchlight from the pilot bouse 
to throw the ravs of liiiht in any desired direction. Wm. 
F. Litten, The Boys' Industrial School, Lancaster, O. 

INVENTORS. -Send for free sample copy " World's 
Progress." devoted to interests of inventors. All latest 
developments in scientific and industrial world. 
World's Progress, 510 12th St.. Washington, D. C. 

PATENTED KEROSENE INCANDESCENT BURN- 
ER. 70 candle power; used on any lamp; saves 50 per 
cent, kerosene. Ready seller everywhere. Exclusive 
territory. Write for particulars. F. C. Gottschalk, 265 
Broadway, New York, 

START A NEWSPAPER IN SOME LIVE TOWN. 
Good money in it for a hustler. Cost $5.00 weekly. I 
will tell you how to do it. G. Tunison, 15 Vandewater 
Street. New York. 



PATENTS FOR SALE. 

PATENTS FOR SALE.— For sale, improved home 
vegetable sheer Will slice any ktnd of vegetables 
thick or thin. Manufacturing cost 50 cents, sells for 
♦2.00. R. C. Ezekiel, Carbonhill, Ala. 

FOR SALE.— Patent No. 866.203. Vessels, apparatus 
tor loading coal into. Novel and simple in construc- 
tion. For particulars address J. A. Johnson, Box 25, 
Missoula, Montana. 

PATENT WANTED on royalty basis. Send copy of 
patent and particulars. State royalty desired. We can 
satisfy you aB to our reputation for square dealing. 
E. L. Arnott, Greenfield, Ohio. 

FOR SALE. American patent rights on Reinforcing 
Bar for concrete construction. Patent No. 857,671. 
For full particulars address A. V. Reyburn, Jr., 13 
Uortense Place, St. Louis, Mo. 



HELP WANTED. 



WANTED.— Works Superintendent of a factory. One 
with large experience and good judgment, accustomed 
to handling male and female help In the manufacture 
of small articles and who has had direct charge and has 
earned at least $2,000 a year in former positions. Appli- 
cant to be not under thirty years. State experience 
fully. Address Superintendent, Box 77i<, New York. 

CLERICAL AND TECHNICAL MEN. No matter 
what experience or position desired, we can interest 
you. Information free for the askinp. Write, 
Hapgoods, 305 Broadway, New York. 

AGENTS TO SELL PATENTED DEVICE, removes 
instantly obstructions in waste pipes from kitchen sinks. 
wash basins, etc., saves plumbers' hills, good side line. 
J. E. Kennedy, 833 Callowhill St., Philadelphia, Pa. 



AGENTS WANTED. 

NEW YORK BRANCH of leading European engine 
packing firm wants agent in every city. High com- 
mission. Give references. For Information and full 
particulars address Agent, Box 773, New York. 



TYPEWRITERS. 



CLEARANCE SAL E.— Remingtons, Densmores, 
Jewetts. Blickensderfers. Williams $12.50. Franklins, 
Mammonds, Postals, Daughertys $10, Underwoods, 
Olivers $35. Orders tilled or money hack. Standard 
Typewriter Exch., 23 Park Row, New York. 

START MAKING MONEY by buying a reliable rebuilt 
typewriter. Remingtons, $15; Hammonds, Caligrapbs, 
VVilliams,BHckensderfers, Franklins, $10 up. Rentals, re- 
pairs. "Atlantic" Typewriter Ex., Dept.S, 245 B"way, N.Y. 



MOTION PICTURES. 

THE MOVING PICTURE WORLD, weekly. 10 cents 
per copy; yearly subsc iptlon, $2. The only paper de- 
voted to the moving picture, illustrated song and lan- 
tern lecture field. Moving Picture World, Box 450, N.Y. 

WANTED.— Addresses of enterprising men contem- 
plating entering the moving picture business. Biggest 
paying proposition for small capital known. Write for 
information. The Actograph Co., 50 Union Square, N.Y . 



EXPERIMENTAL WORK. 

TURN YOUR MECHANICAL OR ELECTRICAL 
IDEAS into money! Let us develop them. We have 
the finest equipped piant in New York. Splitdorf 
Laboratory, 261 Walton Avenue, New York. 



BOOKS AND MAGAZINES. 

ELECTRICIAN AND MECHANIC- Practical month- 
ly magazine for electrical and mechanical students and 
workers. Publishes illustrated directions for con- 
structing dynamos, motors, gasoline engines, wireless 
telegraphy, electroplating, electrical wiring, me- 
chanical drawing, using tools, furniture construction, 
boat building, all kinds of mechanical work. One 
dollar yearly; trial subscription for three months, 
twenty cents. List of electrical and mechanical books 
free. S. A. Sampson Pub. Co., fiBeacon St., Boston, Mass. 



PHOTOGRAPHY. 

AMERICAN PHOTOGRAPHY succeeds American 
Amateur Photographer, Camera and Dark Room and 
Photo Keacon The editors of each now Join in making 
a magazine which should be in the hands of every pho- 
tographer, professional or amateur. 15 cents monthly, 
$1.50 ber year. Three specimen copies for a quarter. 
Am. Photographic Pub. Co., 361 Broadway, New York. 



TALKING MACHINE NEEDLES. 

I SEND FREE, samples of patented Improved 
Petmeckv Multi-tone Needles to all interested in talk- 
ing machines. Each needle plays 10 records. Millions 
sold weekly. Petmecky, 348 Broadway. New York. 



MISCELLANEOUS. 



SUPPOSS WE COULD FURNISH YOU a better 
tobacco than you ever tried for less money ? Interest 
you, wouldn't it? Our booklet, free, will prove our 
claim. Dept. 5. Wilda Tobacco Co., Chatham, Va. 



Refrigerator, H. Johnson 872,685 

Registering device, H. B. Rouse 872,685 

Registering mechanism, C. H. Eimerbrink. . 872,016 
Resilient tired wheel for self-propelled ve- 
hicles, E. M. Carhart 872,645 

Rock drilling machine or engine, Hellman 

& Bayles 872,417, 872,418 

Rock drilling machines, water supplying at- 
tachment for, Hellman & Bayles 872,996 

Rod. See Curtain rod. 

Rolling machine, W. L. Jones 872,733 

Roof and eaves trough, metal, J. Carter... 872,646 

Roofing, H, R. Webster 872,599 

Roost, poultry, E. F. Doolittle J72.502 

Rope securing device, J. B. Le Maire.... 872,355 

Rotary engine, Eek & Cederquist 872,801 

Roundabout, G. Lacomme 872,566 

Rule, square, and bevel, combined pocket, 

T. Kalma 872,944 

Salt brick holder for live stock, C. L. 

Ilutcheson 872.818 

Sample mounting machine, H. Weiskopf.... 872,872 

Sandpaper holder, M. Linderoth 872,568 

Sash holder, L. H. Vincent, Jr 872,701 

Sash holder, H. W. Covert 872,906 

Sash lock, A. J. Downey 872,912 

Sash, swinging, Hiltz & Smith 872,420 

Saw setting tool, Olson & Christensen 872,445 

Scaffolding support, C. A. Foster 872,335 

Scale, F. F. Wear 872,486 

Scale connector, Ostlund & Sandberg 872,964 

Scoop. P. Neddo 872,961 

Scouring machine, E Ketzler 872,823 

Scraper pan bit, W. S. Llvengood.-. 873,439 

Scraper, road, Muckey & Robertson 872,667 

Screw thread cutting machine, J. Hartness 872,728 
Seal and fastener, combined package, Lerch 

& Kerr 872,357 

Sealing metal in glass, G. H. Meeker 872,530 

Sectional boiler, E. M. Bosley 872,495 

Semaphore safety alarm, G. L. Pettygrove. 872,843 

Serving fork, C. N. Hooper 872,425 

Sewing machine, F. J. Kaufmann 872,945 

Sewing machine and stand, combined, C. 

B, Repp 872,848 

Sewing machine awl feeding mechanism, C. 

Pedersen 872,745 

Sewing machine cover plate, R. G. Wood- 
ward 872,601 

Sewing machine take up device, M. E. 

Brown 872,328 

Sewing machine thread laying mechanism. 

C. Pedersen 872,744 

Sewing machines, device for controlling the 

bight of the needle into the goods in 
blindstltch, L. Onderdonk 872,676 

Sewing machines, zigzag needle operating 

mechanism for, L. Onderdonk 872,675 

Shade and curtain pole support, combined, 

C. G. Bacon 872,637 

Shade fixture, window, W. C. Atherton 872.322 

Shade hanger, G. A. Lavender 872,946 

Shaft, contractlble, J. A. Paquette 872,538 

Shaft oscillator, W. F. Bouche 872,641 

Sharpener, disk, J. Wlssler 872,981 

Shelf, swing, F. W. Hunt 872,941 

Ship bottom protector, electrolytic, Schone- 

berger & Frazier 872,759 

Shoe, self-stretching or shaping, E. A. 

Eastman 872,615 

Shutter worker, E. Prescott 872,682 

Sifter, ash, T. P. Bolger 872,040 

Sifter, dustless ash, E. Elliott 872,560 

Signaling system, C. W. Coleman . .872.713. 872,798 
Siphons or seltzogenes, apparatus for charg- 
ing, P. Giron 872,812 

Sizing machine, hydraulic, L. C. Graupner. 872,620 

Slicer, vegetable, R. C. Ezekiel 872,919 

Slide and hose protector, reversible, William- 
son & Moore 872,490 

Smoke consuming furnace, G. E. R. Rothen- 

bucher 872,373, 872,374 

Snap hook or link, J. W. Gonce 872,339 

Soap, cake of shaving, M. H. Ittner 872.819 

Soap hanger, toilet, F. J. Fox 872.721 

Soda fountain, J. A. McCormick 872.669 

Soldering tool, gasolene. Crane & Pratt 872,500 

Sole channeling tool, M. Cook, Jr 872.716 

Sole, shoe, D. H. Shillaber 872,762 

Soles of boots and shoes, machine for pro- 
ducing sewing ribs on the, W. Nowotny 872,578 

Spanner wrench, W. W. Vogel 872,484 

Sparking device, Miller & Gilbough 872,629 

Speculum. F. E. Griswold 872,343, 872,344 

Spindle driving mechanism for mules, W. 

D. Rundlett 872,687 

Spinning machine drawing mechanism, G. 

A. Farley 872.804 

Spool, M. Tilden 872.480 

Spraying apparatus, W. H. Heard 872.054 

Spraying tower supporter, D. Snell 872,469 

Spring. See Eyeglass spring. 

Spring, F. M. Simmonds 872.692 

Stack compressor, A. C. S. & O. S. Rue 872,686 

Stack or rick protector, hay, J. L. Hott . . 872.564 

Stacker, pneumatic straw, J. A. Walsh 872,868 

Stairway, movable, H. Russel 872.457 

Stamp rack, J. P. Owens 872.446 

Stamp, roller, F. Gogel 872.337 

Steam engine, direct acting, F. J. Heyser. 872,037 
Steam generator, high pressure, A. J. 

Sehaaf 872.378 

Steel ingot compressing apparatus, N. H. 

O. Lilienberg 872.830 

Steel plant, open hearth, F. H. Crockard.. 872,800 

Stethoscope, D. P. Penhallow 872.448 

Stocking, baby's, L. E. Irwin 872.517 

Stoker, furnace, E, E. Slick 872,382 

Stool, adjustable and portable carrying, 

. A. B. McDaniel 872,739 

Stool and folding foot rest, combination, 

A. B. McDaniel 872,738 

Stop, motion for roving frames, M. Nolet . . 872,963 
Stopper for bottles', jars, etc., and manu- 
facturing same, J. Lowman 872,660 

Stove, cooking, A. Konst 872,353 

Stove door, J. E. Thiem 872,694 

Strap lock, R. Verch 872.865 

Submarine recovering operations, apparatus 

for. Becchl & Tarantlnl 872,888 

Sulfur dloxld, making, J. G. Jones 872.822 

Superphosphate, making nitrated, J. Schlutius 872,757 

Swing, A. C. Lansberry, Jr 872,736 

Swivel, F. W. Soldi 872.691 

Talking machine, H. Sheble 872.586 

Talking machine, Babson & Haug 872,783 

Talking machines, reproducing horn for, 

W. E. Leighton 872,828 

Tamping device, J. P. Kane 872,519 

Teeth, plate for artificial, J. Humphrey 872,620 

Telegraphy, electric, I. Kitsee. 872,824 

Telephone box banger, Malaby & Oxford... 872,832 

Telephone pay station. G. A. Long 872,628 

Terminal clip, supporting, Nevins & More- 
wood 872,741 

Thermostat, J. H. Brady 872,402 

Threshing machine, C. Burwell 872,405 

Throttle controller, O. Thum 872,478 

Tick tack, F. J. Niggel 872,962 

Tile, H. Haugh 872,510 

Tire, S. G. Davis 872,647 

Tire fastening, resilient, 0. G. Stolz 872,472 

Tire holder, spare, F. E. Bowers 872,892 

Tire, protected pneumatic, C. G. Lotave.. 872,526 

Tire, vehicle, W . C. Taylor 872,86* 

Tobacco pipe, J. Gruninger 872,509 

Tone purifier, A. T. E. Wangemann 872,592 

Tool handle, detachable, J. B. Isabel 872,731 

Tool holder, adjustable, P. F. Connelly 872,903 

Tower, transmission, D. R. Scholes 872,758 

Toy aerial swing, Hawekotte & Klaus- 

mann 872,511 

Track grinder. W. W. Annable 872,493 

Traction motor, F. L. Emerson 872,648 

Transmission mechanism, interlocking, J. H. 

Laird 872,520 

Trestle, knockdown, J. Fravel 872,722 

Trolley, G. Ehmann 872,802 

Trolley harp, J. L. Chase 872,898 

Trolley wheel safety guard, F. J. Nolan . . . 872.674 

Trousers hanger, C. J. Spruce 872,587 

Trousers support, invisible, A. Barnhardt. 872,323 

Truck, car, T. M. Gallagher 872,723 

Truck side frame, car, E. H. Benners 872,790 

Trunk lock, B. Weber 872.775 

Trunk, G. H. Wheary 872,874 

Truss, G. Q. Seaman 872,851 

Tubes for covering rollers and the like, 

manufacture of seamless felt. N. Wahl. 872,867 
Tunnels, means for ventilating, L. G. Geb- 

hard 872,618 

Turbine, C. P. Steinmetz 872,545 
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Ask any conscientious dealer 
what are standard woolens. 
He will answer " Jaeger." 

Ask any leading physician 
what is the best health under- 
wear. He will answer "Jaeger." 
Can you afford to disregard 
such endorsement ? 

Write for samples and booklet 
of particulars. 

Dr. Jaeger's S. W. S. Co.'s Own Stores 



New York : 306 Fifth Ave., 22 Maiden Lane. 
Brooklyn: S04 Fulton St. Boston: 228 Boylston St. 

Phlla.: 1516 Chestnut St. Chicaio : 82 State St. 
Agents in all Principal Cities 



Chemical Analyses 

Industrial products examined and working 
formulas provided, processes improved, conn- 
eel and expert evidence. Assay of ores, alloys, water 
and fuels, etc., etc. Inventors assisted; instruction. 
Established 1882. Monadnock Laboratory. Chicago. 



r NEW JERSEY.I 
ft) CENTRAL m 

Train every hour 
on the hour 



every tram 

a two hour train 

:{j!"' between 

QNewYorkD 

and 

Thiladclphia 

NEWYORKCITY STATIONS 
Foot of Liberty Street on the hour 
West 23 d1 Street ten minutes he/Sre the hour 

■ -8 1 




Wright's Health Underwear 

differs from common underwear In 
that It protects the wearer from 
catching colds. It Is made, as no 
other underwear Is, on the wonderful 
Wright's loop-fleece principle. Upon 
the foundation fabric is woven a 
myriad of tiny loops of wool forming 
a fleecy lining to the garment. This 
open woven fleece gives the skin the 
requisiteventilatlon, allows the pores 
to breathe, carries off perspiration 
and allows it to evaporate outside, 
leaving the skin dry and healthy. 

Ordinary catch-cold underwear la 
tightly woven, non-absorbent, holds 
the perspiration on the skin— chills the 
body— giveBcold. With its nianyad- 
vantages Wright's Health Underwear 
costs no more than common under- 
wear. Ask yonr dealer for it and 
write' for free book, "The Loop of 
Health and the Fleece of Comfort." 

WEIGHTS HEALTH UNDERWEAR CO.. 

75 Franklin Street. New York. 
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To establish myself 
In your locality, I will 
help ambitious young 
men of good habits to 
start a jewelry busi- 
nesswithin 3 months after beginning my personal instructions. 
My time and instructions, all boohs, charts, diagrams and pic- 
tures necessary to complete the full course are absolutely free. 
If you are alert and worthy of a successful future, write for 
full particulars and Lesson 1Z today. They cosfc you nothing. 
^ CHAS. F. ELMORE. Principal 

Correspondence School of Watch Making 
Rogers, Thurman & Co., Props. 57 Michigan A?e. , Chicago. 




WORK BENCH 

—the best made. Im- 
proved iron vises, steel 
le^s. Built up maple top. 
20 in. wide. lengrth 3 ft 
8 in., one vise $6.25; two 
vises $7.50. 20 in. wide, 
length 4 ft. 6 in., one vise 
$6.75; two vises $8.00. 



COLUMBIA SCHOOL SUPPLY co - 



Indianapolis, IntL 



ROTARY PUMPS AND ENGINES 

Their Origin and Development.— An important series of 
papers pivinp a historical resume oi trie rotary pump 
and enpine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements llotti 1110, 1111. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 



SELF EDUCATION 

TEACH YOURSELF AND INCREASE YOUR WAGES 

0N1Y DRAKES PLAINLY WRITTEN 

PRACTICAL BOOKS 

CAN TEACH YOU WITHOUT THE AID OF INSTRUCTORS 



Every volume positively UP-TO-DATE and written 
in a language so plain that even a child can under- 
stand. DRAKE is the largest publisher of Modern 
Mechanical Books for home and shop study in the 
world. We publish good books on every mechanical 
subject. Our large illustrated Catalog now ready. 
Sent free. 

FREDERICK J. DRAKE & COMPANY 
350 Wabuh Avenue CHICAGO, U. S. A. 

In ordering our catalog please mention this paper. 




w A MECHANICAL PERFECTION 

IS THE 

STAR SAFETY RAZOR 

which has been tested and tried out by over five million 
users all over the world. It does its work with safety, com- 
fort and dispatch. 

The blades are forged and full concaved similar to the 
ordinary razor blades. With proper care they will last a life- 
time. They should be stropped occasionally to produce the 
best results in shaving. 

The STAR SAFETY RAZOR is guaranteed to meet the require- 
ments of the heaviest beard and will not irritate the tenderest face. Easily 
adjusted, simple in handling, takes no time to clean the instrument after 
shaving. 

This razor may be inspected at any cutlery store. If you purchase a 
STAR. SAFETY RAZOR, you will own the best razor of its kind on 
he market. 

Star Razors are sold in sets from $1.50 and up; with the automatic 
Stropping Machine and strop, $4.50 a set. These Safety Razors are sold all 
over the world by all dealers who handle cutlery. 

THE STAR SAFETY CORN RAZOR 

Simple, Safe and Sure, on sale byall dealers, or 
will be sent you from our factory on receipt of 
$1.00. Both of the above articles make useful, 
handsome and valuable holiday gifts, and as the 
Christmas season approaches consider the advis- 
ability of purchasing the St&r Safety R-azor 
and the Star Corn Knife for relatives or 
friends. 

it KAMPFE BROS.. 12 Reade Street. New York * 
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ENGINEERING NEWS 



Established 1574 

The Reading Engineering l'aper of the World 1,600 pages of news and information relating to 
engineering progress in :ill parts of the world amply Illustrated with drawings. and photographs. 
Si(hs,;-i/>ii.- •.< /'./,'- Ten weeks' trial, . . . $1.00 
SAMPLE COPY^FREE ^"Erf" . \ \ .! HI 

THE ENGINEERING NEWS. PVBLISHING CO.. 214 Broadway. New York 
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SEALED PROPOSALS. 

CBALBD PROPOSALS will be received at the office 
ot the Light- House Engineer, Tompkinsville, New 
York, until 1 o'clock P. M., Dec. 16, 1907, and then opened, 
for furnishing two fourth order lanterns for Honolulu 
Range Light-Station, Hawaii, In accordance with speci- 
fications, copies of which, with blank proposals and 
other information, may be bad upon application to the 
Light-House Engineer, Tompkinsville N. Y. 



LET US BE YOUR FACTORY 



We estimate on anything you want made t o order. 
STAMPINGS, MODELS. EXPERT WORK 

We publish "The Silent Partner," a brainy little 
magazine, full of good thoughts. Sample free. Writeus. 
THE GLOBE MACHINE AND STAMPING CO. 
ato Hamilton St., Cleveland, O. 



m 



MUSjUuISEJ Corliss Engines, Brewers' 

and Bottlers' Machinery. TBI VILTBR 

MFG. CO., «99 Clinton St., Milwaukee, Wis 



MnnFIQ * EXPERIMENTAL WORK. 

IflUULLO inventions developed. Special Machinery. 

E. V BAILLARD. 24 Frankfort Street. New York. 



Tl W J y> "rm ¥7> ^3 Expert Manufacturers 

jt\ \J EjEJ J_rf.IV. Fine Jobbing Work 

PARKER, STEARNS & CO., 228-229 South Stmt. New York 



MODFLs rcmcAGO model works 

fTIJS/TJ J?/T7^ ffl /7ff £■ MADISON S r CH/CAGO, IL L 

ESTABLISHED !8f>72£L , vi . 1F .cK.'t^^rc-v^na^pcLiEs 



Experimental & Model Work 

Cir. & advice free. Wm. Gardam & Son. 45-51 Rose St.N.T 



DIE ! SPECIM. ..K'.9 1 P. E JrS 

WORK TOOLS NOVELTIES 

Fy|k t-lnifrlitiil Hork fm- Imrntora 
II. TURNEK TOOL CO., 415 IS. Clinton St.. < likn 



DRYING MACHINES 



For all kinds of gran- 
ular materials. S. E. 

\VoTT£ll,Hamnbal,Mo, 



11 SCHWE1RDTLE. STAMP CO. 

Steel Stamps, le.tte.rs a. figure:: 

BRIDGEPORT CONN. 



MASON'S NEW PAT. WHIP HOIST 

Cor Cutripger hoists. Fasterthan Elevators, and hoist 
direct from teams. Saves handling at less expense. 

Manfd. by VOLLEY W. MASON & OO.. Inc. 
Providence, R. I., II. B. A. 



ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construciion, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See Scientific 
American Supplement, No. 1202. Price 10 rents by 
mail, from this office and from ail newsdealers 



NOVELTIES & PATENTED ARTICLES 

M*NUF»CTapE0 BV CONTRACT. PUNCHING DIES. SPECIAL VACHINEP V 
i..KOHIGSL0W.5TAMPIN6 &TO0L flPRKS, Cl.eve land. " 



I Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MARTINKA & CO.. Mfrs.. 493 Sixth Ave., New Vork 



I NVENTORS 

MANUFACTURERS — 

LET US 



metaL specialties 



~METAL NOVFOY WO R KS C? is<,'S iitc 7 sT._ CHICAGO; 



INVENTORS 



We manufacture METAL 
SPECIALTIES of all kinds, 
to order ; largest equipment ; 
lowest prices. - Send perfect sample for ^~ ["T* r - r - 
low estimate and best expert advice * ■ V C C 
THE EAGLE TOOL CO., Dept. A, Cincinnati, O. 



KUHLMAN TRANSFORMERS 

Quality always. Single and 3-phase. Prompt delivery. 

KUHLMAN ELECTRIC CO. ELKHART, IND, 



LEARN WATCHMAKING 

We teach it thoroughly In as many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
nred. Easy terms. Send for catalog. 
ST. LOUIS WATCHMAKING SCHOOL, St. Louie, Mo. 



Turbine engine, elastic fluid,. S. Z. de Fer- 

ranti 872,806 

Turbine governing mechanism, l'\ Snmucl- 

son 872,377 

Type, sorts machine for making, V. H. 

Brpwn, et al., reissue 12,726 

Typewriter ribbon shift, C. J. Paulson 872,447 

Typewriting machine, H. A. Smedberg 872,543 

Typewriting machine, E. E. Barney 872,552 

Typewriting machines, spacer bar mechan- 
ism for, W. R. Pox 872,809 

Typing machine, R. Hundhausen 872,348 

Umbrella, folding, A. Johnson 872,518 

Valve, air, D. F. Morgan 872,737 

Valve mechanism for blowing engines and 

compressors, M. A. Neeland 872,573 

Valve, throttle, J. S. Chambers 872,797 

Vapor burner, M. H. Farley 872,920 

Vault closure, F. Unckrich 872,864 

Vehicle, Z. E. Williamson 872,877 

Vehicle drive mechanism, motor, A. Ziska, 

Jr ' 872 881 

Vehicle propelling device, W. C. Berner 872^638 

Vehicle recoil check, W. H: Staats 872,544 

Vehicle safety device, M. D. Rosa 872,849 

Vehicle seat, W. Brewster 872,554 

Vehicle shock absorbing device, C. H. 

Foster 872,808 

Vehicle wheel, T. L. McConnaughey 872,668 

Vehicle wheel, T. J. Mell 872,836 

Vehicles, apparatus for checking or dead- 
ening the vibrations imparted to sus- 
pended, A. Krebs 872,825 

Vehicles, pneumatic spring and shock ab- 
sorber for motor, A. L. Muren 872,362 

Vending machine, F. Hart 872,653 

Vending machine, automatic, H. R. Hol- 

brook 872,624 

Ventilator. See Car ventilator. 

Vessel, submergible, E. L. Peacock 872,842 

Vessel with a space for a vacuum between 

the walls, double walled, R. Burger 872,795 

Voting machine, C. M. Warner 872,703, 872.704 

Wagon, F. W. Miller 872,531 

Waist supporter and former, E. Dilworth.. 872.911 

Watch, D. H. Church 872,712 

Watch barrel. L. A. Faller 872,994 

Water clarifying tanks, mud retainer or 

collector for, E. Vial 872,866 

Water closet bend, C. A. Dreier 872,332 

Water closet bowl and cleaner, F. A. Peter- 
son 872 ,746 

Water closet fitting, C. A. Dreier 872,331 

Water purifying apparatus, J. C. W. 

Greth 872,412 

Weather strip, W. J. Lawder 872,434 

Weather strip, A. Bujewski 872,642 

Weather strip for doors and windows, J. 

B. Smith 872,976 

Wedge, magnetic, S. R. Bergman 872,324 

Well tube extractor, J. A. Holmberg 872,940 

Wheel, L. Pierre 872,583 

Wheelbarrow, V. A. Gates 872,926 

Winding, lustering. and finishing silk, etc., 

machine for, W. C. Kevworth 872,734 

Window bracket, Adams & Collier 872,884 

Window screen, F. J. Boehl 872,891 

Window ventilator, M. Townsend 872,979 

Wire straightener, N. S. Harter 872.346 

Wire stretcher, J. B. Crockett 872,558 

Wire stretcher, D. A. Vandevort 872,099 

Wrench, F. G. Anspach 872,633 

Wrench, F. C. Miller 872,955 

DESIGNS. 

Book mark, H. M. Willis 38,916 

Brooches, scarf pins, or similar articles, head 

for, J. E. De Wyngaert 38,918 

Buckle, belt, L. C. Henriksen 38,917 

Chafing dish lamp and stand, S. G. Wilkes.. 38,924 
Combs, knives, or similar articles, handle 

for, A. Dumont 38,920 

Dish, metal, J. T. Homan 38.925 

Fabric, woven, W. T. Smith 38,933 

Glass bowl, cut. M. E. Scheck 38,923 

Headlight, R. H. Welles 38,926 

Mirror or similar article, W. A. Jameson.. 38,929 

Molding, E. Ryon 38,930 

Neckwear fabric, H. Bernstein 38,932 

Purse or bag, A. E. Vogt 38,919 

Salt shaker, C. A. Nelson 38.922 

Shingle, J. L. Dickelman 38,931 

Spoon or fork, A. C. Miller 38.921 

Stove, A. W. Walker 38,934 

Typewriter frame, J. Alexander 38,927 

Typewriter base frame, Cross & Griffiths.. 38,928 
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THE "LEADER. 

H. P. Gasolene Auto-Marine Engine 

Built like a watch. Teautifully Finished. Accu. 
rately Constructed. Light, Strong, Reliable, and 
Noiseless in operation. Suitable for launches 
from 15 to 19 feet in length. Price complete, 
$75 net, no discount. Thoroughly guaranteed. 
Perfect Speed Control. Complete descriptive Cata- 
log upon application. Manufactured by 

CLAUDE S1NTZ, 

292 S. Front St., Grand Rapids, Mich. 



The Eureka Clip 

The most useful article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors. Students. Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, bymail.free. Man- 
ufactured by Cons oli dated Safety 
Pin Co., Box 121. Bloomfield. N. J. 




60 YEARS* 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly conQdentlal. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the 

Scientific American. 

A handsomely illustrated weekly. Largest dr 
eolation of any scientific journal. Terms, (3 e 
; lour months,, tl. Sold by all newsdealers. 

■■&Coi 6IBroad " a * New York 

Office. 636 W BU Washington. IXC. 



TRADE MARKS. 

Apparel, certain wearing, Wolff & Glaser- 

f eld 66,492 

Beds and couches and bed springs, Sanitary 

Steel Couch Co 06,477 

Beer, Anheuser-Busch Brewing Association.. 66,404 

Cider, Fleming & Christian Co GG.487 

Cigars, Rupp & Oeschger 60,476 

Coffees, Hewlett Bros. Co 66,469 

Cotton cloth, L. Hess & Co 66,470 

Cotton duck, Consolidated Cotton Duck Co.. 66,466 
Cotton duck, Mount Vernon- Woodberry Cot- 
ton Duck Co 66,471 

Cotton piece goods. C. Schmltz & Co 66,478 

Gum drops, Rowntree and Company 66,47f» 

Liqueurs, E. Claburri & Fll : . . 66,4S6 

Medicines and corn plaster, certain, W. L. 

White 66.4K2 

Phonographs, Duplex Phonograph Co 66,407 

Rubber articles, certain, Faultless Rubber 

Co 66,468 

Rubber goods, certain, Faultless Rubber Co. 66,484 
Shells, loaded paper shot, Winchester Re- 
peating Arms Co 60,49.'! 

Skirts and walking oversklrts, ladles' and 

misses' dress, Royal Skirt Co 66,491 

Snuff, I. Sjoberg 66,480 

Stogies, R. Rosenberg 66,474 

Stovepipes, Jackes- Evans Manufacturing Co. 66,489 
Surgical goods, certain, Faultless Rubber Co. 66,485 
Thread or spool cotton, sewing, Blodgett & 

Orswell Co 66.465 

Tobacco, smoking, H. Rippen 66,473 

Umbrellas, Siegel Cooper Co 66,479 

Whisky, S. & S. H. Freiberg 66,488 

Whisky, John Dewar & Sons 06,490 

Wood manufactures, certain, Rees-Scott Co. . 66,472 
Woolen piece goods, Worumbo Manufacturing 

Co • 06.483 

Worsted or cotton and worsted and cotton 

dress fabrics, Strawbridge & Clothier.. 66.481 



LABELS 

'Blrdwood Rve." for whisky, M. Roth 13.908 

'Dr. Means' Pills," for pills, W. B. Means.. 13.910 

'Guarantee." for cigars, Schmidt & Co 13,906 

'Home Malt Tonic," for a malt beverage, 

Home Brewing & Ice Co 13,909 

'King Philip Bleaching Water," for bleach- 
ing water. O. St. Denis 13.911 

'None Such Furniture & Floor Polish," for 
a polish for furniture and floors, G. W. 

Saums , 13,912 

"Oval," for shears, Acme Shear Company. . 13.913 
"The Comb Makers,'* for cigars, F. E. 

Nichols 13,907 

PRINTS. 

"Built Right & Wearwell." for men's cloth- 
ing, Berger, Raphael & Wile 2,171 

"Don't Be Odd," for flour, Washburn Crosby 

Company 2,169 

"Men's and Boys* Apparel," for men's and 

boys' appaiel, H. C. Lytton 2,170 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
In print Issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained oy the in- 
ventors for any of the inventions name'' In the fore- 
going list. For terms and f urtbor particulars 
address Munn ft Co., 361 Broadwsy, New York. 




AN OL_ 

GIFT— AND 
THE GIFT OF | 
TO-DAY IS A 

VVOWA/fy 

WATCH 

It was the mark of a gentleman sixty years ago. 
Few possible gifts still bear the same sentiment of 
exceptional personal regard. As accurate as a 
star — the recognized standard where time is vital. 

Prices, $35 to $150. Write for copy of "Watch Wisdom/' 

E. HOWARD WATCH CO.. South St.. Waltham. Mass., U. S. A. 



$513 
o 



CLEAR PROFIT IN 

o 




51 DAYS FROM AN INVESTMENT OF $ 1 50 

_ T ^_____ r ,. - v Is the result from the operation of one 

American Box Ball Alley in Sullivan, 
Ind. Why not go into this business 
yourself? It is tbe most practical and 

Fopular bowling game in existence. It 
make big money in any town. These 
alleys pay from $25.00 to 165.00 each, per week. 
This is no gambling device, but a splendid bowling 
game for amusement an*- physical exercise Liber- 
ally patronized by the best people of both sexes. 
Quickly installed, conveniently portable. No pin boy 
needed. Recetpts are nearly all profit. More than 3,000 al- 
ready sold. We sell on payments and our catalog is free. 

Write for catalog. AHERICAN BOX BALL COHPANY 

Patented. 1360 Van Buren St., Indianapolis, Ind. 




He Technical Houi of He WoilU 

IS IN YOUR GRASP 



IF YOU READ 



The Scientific American Supplement 



i m i! ii mini ii in mi i 'i jiii ii 1 1! mil mi ii ii i n 



Price 10 Cents a Copy, $5.00 a Year 



• Mil IIUII II llllll llllllllllllllllll llll 'IlllllltM 



WRITE FOR A SAMPLE COPY AND FOR A CATALOGUE OF 
SCIENTIFIC AMERICAN SUPPLEMENT ARTICLES TO 

MUNN & CO. J» ** 363 Broadway, New York 



^ 
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Rubber Pump Valves 

For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. £•£•£• 

Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device. Jt Jt Jt Jt Jt Jt Jt 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

9t & 93 Chambers Street, New York 



. All varieties at lowest prices. Best Railroad 
I Track and Wagon or Stock Scales made. 
I Also 1000 useful articles, including Safes, 
1 Sewing Machines, Bicycles. Toole, etc. Save 
Money. Lists Free. Chicago Scale Co., Chicago, 111. 



A Desirable Holiday Gift 

DRAPER'S 

Recording Thermometer 

Traces automatically a correct and 
continuous record in ink of the tem- 
perature on a graduated weekly chart. 
Made in two sizes, and standardized 
and fully guaranteed. Also other 
weather recording instruments. 

THE DRAPER MFG. CO. 

162 Front St., New York 



CLEANLINESS OF OPERATION 



Ifi one of the strong features that has helped to earn the 
present world-wiie reputation and endorsement of the 
Pans* Improved Tip Top Duplicator. No 
" I printer's ink used, thus avoiding soiled hands 

and t'lml'ine. No expensive supplies. 100 
fopiesfmin pen-written, ami 60 copies from 
typewritten original. Sent on ten days* 
trial without deposit. Complete Duplica- 
tor, cap aiie 1 prints b%xVi in ), contains 1 ' 





ft. of rolled printing surf »ce( which 
Take advantage of our trial offer. 



an be used over and over again), * / »»)U 

Felix U. Daus Duplicator Co., Daus MMteg, 113 John St., New York 



LEARN TO BE 




A WATCHMAKER 

Bradley Polytechnic Institute 

Horolo^ieal Department 

Peorln, Illinois 

Formerly Pardons H&rolo^ical Inst. 

Largest and Best Hutch School 

in America 
We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optus. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catalog of Information. 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R. H. MARTIN, 

OFFICE. ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 




Saves 90% THE 

D1AGRAPH 

(Trade Mark Registered) 

The Improved 
Stencil Cutting Machine 

Is a Baving of 90 per cent, in your 
Shipping Room wortb considering? 
Two Thousand Diagraphs in UBe 
by the Largest Houses in the United States. 

"The machine is so easy of operation, its work is no neat, and above 
all it is such a necessary addition to an up-to-date shipping department 
that we wonder how we ever got along without it. Our shioments look 
a gre:it deal hetter than with the old tag system, .ind the chance of the 
shipment ii"iiig nstr;iy is greatly reduced." — Valvoline Oil Company, 
Chicago, III. 

Just a word will bring our free illustrated oooniet 
describing the Diagraph and our "No Error" System 
of shipping goods. 
American Diagraph Co., 10 N. 2d St., St. Louis, Mo., U. S. A. 




Automatic Water Supply 

Most economical, reliable and efficient. If 
you have running water the Niagara en- 
gines will elevate .15 feet for each 
foot -fall obtainable from spring. 
brook, or river, delivered to any 
distance. Write for catalogue. 

Niagara Hydraulic Engine Co. 

140 Nassau Street, N. Y. 

J A. G E. R. Marine 
4-Cycle Cngines 

Skillfully designed and weil 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed ranee and reliability 
under most trying conditions 
Sizes ii to 60 h. p. Seiid for catalog. 

CHAS. I JAGER CO. 
281 Franklin, cor Batterymarch St. 
Boston. Mass. 




/^ 



MLMETOIL 



IIIBRICATIS 

Anything » 



SEND 
TOR 

SAM PIC 

run 

CLINTON ST. 



CHBESLYacQ rtt!&«f£USA 



"Shave Yourself* 

I have already Convinced over a million men that a daily home shavs 
with my razor is a habit that every self-respecting 
man should acquire. I have taught them that the 
"Gillette** way is the only way to save time and 
money — to maintain an unruffled disposition and to 
be sure of perfect hygienic shaving conditions. 

My razor is increasing in popularity every day, because it 

S ^y is absolutely dependable — it is always ready for use — no 
* ^jL^ Stropping — no honing — and it gives as light or as close a 

shave as you may wish, without danger of cutting or scratching. 
I have changed the entire complexion of the advertising 
pages of the prominent magazines of this country, 
not only by my own advertisements, but by the 
greater number of announcements published by 
manufacturers of shaving soaps, shaving brushes, 
shaving powders, shaving creams and other 
shaving accessories that have been made profit- 
able because the army of "Gillette" users who 
are self-shavers is increasing in number daily. 
Finally, I am proving more conclusively 
every day, that while there may be room for 
argument as to what shaving accessories one 
should use, there is no doubt about the Razor. 
There is but one perfect razor — for all men — 
to be used under all conditions — and that is my 
razor— the "Gillette." 
When you buy a safety razor get the best — 
the "Gillette." It will last you for the rest of 
your life — it is not a toy — it will always give you 
complete satisfaction. 

The double-edged, flexible blades are so 
inexpensive that when they become dull you 
throw them away as you would an old pen. 

The Gillette Safety Razor set consists of a triple silver-plated 
holder, 12 double edged blades (24 keen edges), packed in a velvet 
lined leather case and the price, is SS..00 at all the leading Jewelry, 
Drug, Cutlery, Hardware and Sporting Goods Dealers. 

AN IDEAL HOLIDAY GIFT 

Combination Sets from $6.50 to $50.00 

Ask your dealer for the "GILLETTE" to-day. If substitutes are offered 
refuse them and write us at once for our booklet and free trial offer. 

dlLLETTE SALES COMPANY 
207 Times Building NEW YORK CITY 





NO STROPPING NOJUONING 




The Favorite! 

Others have 
been, but the 



Underwood 
Standard Typewriter 



is 



UNDERWOOD TYPEWRITER CO. 

241 Broadway, New York 



TRY IT YOURSELF 

FIVE DAYS FREE 

This simple, practical, accu- 
rate computer costs ODly a fr.ic- 
tion of the price of key machines 
and does everything they do 
except print, 

THE RAPID 
COMPUTER 

Adding Machine 

works rf^ht on the books or on the 
iltsk. It's a wonder as a time-saver nrui 
result-getter. Capacity, $9,999,999.99. 
If it dnesi.'t "make good," you're noth- 
ing out. M»y we Bend it * Postal us for Free Catalog, 

THE HAPID COMPUTER CO. 
272 Lake Shore Road, Benton Harbor, Mich. 




the Ntilite \Tl Lamps 



For Home, Store and Street 

We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven, hours ONE CENT. No 

Wicks. No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT, 

Exclusive territory to good agents. t3T Writ* Cor 

catalogue and prices. 

ChMgo Sofar Light Co. Dept & Chicago 




■rt-S^Ohio,U.SA 

i «R ^j! ji^ml!i Vulcan Place 

,ev u/canlronWorfcS c0, 



Toledo 



Gasoline Engines 



SMOOTH 
RUNNING 




A line of- engines adapted to the usea of all classes 
of mechanics. Constructed on mechanically correct 
principles. Everywhere distinguished for their 
safety and ease of management, as well as for their 
efficiency and economy. 

Vertical style, in 2 and 3-horse power. 

Horizontal (Stationary and Portable), in i, 6, 8, 10, 
12, 15 arid 20-taorse power. 

Also a 1-tiorse power air cooled engine. 

Stock s •carried by I. H C. local agents at all prin- 
cipal points. Address home office for catalogs and 
particulars. 
The International Harvester Company of America 

(incorporated) 
15 Unrveater Bldff., Chicago, 111. 



The Advance 
Favorite 

"""Model G 



The Largest Ait-Cooled Motor Made 



5 HORSE POWER 

Bore 6x6 IncheB. 
Plenty of cooling Bur- 
face. No engine ever 
constructed witb bo few 
working Darts. 

Write for Agency. 

Gasoline tank in base 

or outside*. 

Air-Cooled Motor Co. 
Lansini, Mich. 




Wizard Repeating 

LIQUID PISTOL 




Will stop the most virions dog (or 
man) without pennftnpnfc Injury. Per- 
fectly safe to carry without dagger of 

leakage. Fires and recharges by pulling the trigger. Loads 
from any Liquid.- No cartridges required. Over six shots in 
one loading. All dealers, or by mail, 50e. Rubber -covered Holster, 10c, 
With Pis, to), RGe. Money -order or stamps. No coins. 
PARKEK, STEARNS k CO., 226 South Street. Dept. G, New York 



Pipe Cutting and Threading Machine 

For Either Hand or Power 

This machine is the regular hand machine supplied 
with a power base, pinion, countershaft, etc., and 
can be worked aa an ordinary power 
machine or taken from Its base for 
use as a hand machine. Pipe yi In. 
to IS In. diameter bandied easily \a 
small room. Illustrated catalogue — 
price list free on application. 

THE CURTIS & CURTIS CO. 

6 Garden St., Bridgeport, Conn. Branch Office, 60 Centre St. N. Y, 




$2,000 

Four Cylinders 25 Horse-power 

Every day of service adds emphasis 
to the fact that the chief difference 
between Cadillac Model G and cars 
of the most expensive types is in 
price, not performance. Time after 
time it has proven its superiority over 
competitors of double its cost and 
thrice its rated power. Let a de- 
monstrator convince you of this by ac- 
tual tests; then observe the long, rangy 
lines of the car, its simplicity and 
strength, its racy, "thoroughbred" 
appearance, and you will appreciate 
why Model G is the advance favorite 
for 1908. 

Speedy, silent, responsive, always 
dependable. Twenty-five horse 
power (A. L. A. M. rating); sliding 
gear transmission ; shaft drive ; 100- 
inch wheel base. Described in cata- 
log G-N. 

Cadillac Model H, a luxurious four- 
cylinder touring car, also commends 
itself to your attention. Thirty horse 
power ; 50 miles an hour ; $2,500. 
Described in catalog H — N. 

The Truth About the Automobile 
and What it Costs to Maintain One 

is the title of a 64-page booklet of actual facts 
and figures compiled from sworn statements 
of a large' number of users of the sturdy 
single-cylinder Cadillacs. . Get a free copy 
of this valuable brochure, ask ing for Booklet 
No. N. It contains many surprises for those 
who have been misled into believing that 
every automobile is an expensive luxury. 

These smaller Cadillacs — Model S Runa- 
bout, $850, and Model T Touring Car. $1, 000, 
both greatly improved, are described in 
catalog T— N. 

CADILLAC MOTOR CAR CO., Detroit, Mich. 

Member A. It. A.M. 



The Smallest Watch 
Made in America 




Accurate as its Big 
Brother 

An ideal gift is the Lady Elgin — in 
every respect a standard Elgin — made 
as small as possible without sacrific- 
ing Elgin accuracy, durability and 
perlect adjustment. The 

LADY ELGIN 

is sure to please and give lasting and 
reliable service. Valuable as a jewelry 
piece — invaluable as a time piece. 
Illustration actual size of watch. Every 
Elgin Watch is fully guaranteed — all 
jewelers have them. Send for " The 
Watch," a story of the time of day. 
Elgin National Watch Company, 
Elgin, 111. 
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